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6man WG

B IPv6 Maintenance WG
5%1Z : 20074
B 7177 : Bob Hinden, Ole Troan

B 6man WGIZ. IPvVeDIRE T —FF IO F v DA TF R E
BMtZITD. 212U, IPVeDARRICKEREILZE5XDED
TIERVY, IPVODRERFEERATHER SN/IZHIFE v RIZEZ R I
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B [ETFICHITBIPVEELRE NEWYODZITMEIRD . IPVEDTERD
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6man Agenda

)\ WGCRrRZTN)

Agenda

« Introduction, Agenda Bashing, Document Status, Chairs, 10 min.

1.SRVEDNA\W S TEF
T SN

« IPv6 Segment Routing Header (SRH), draft-ietf-6man-segment-routing-header , Darren Dukes, 15 min.

Working Group Drafts

« IPv6 Router Advertisement IPv6-Only Flag, draft-ietf-6man-ipv6only-flag_, Brian Carpenter, 15 min.

Active Individual Drafts ——

« Discovering PREF64 in Router Advertisements, draft-pref64folks-6man-ra-pref64 , Jen Linkoy 2 IPV6_ on Iy ﬂ 3 g in RA

« Making IPv6 options an option, draft-herbert-ipv6-update-opts , draft-herbert-6man-icmp-limit

« Path MTU Solution Space, draft-troan-6man-pmtu-solution-space , Ole Tr@gan, 10 min.

o Path MTU Hop-by-Hop Option, draft-hinden-6man-mtu-option , Bob Hinden / Gorry rst, 15 min.

o Destination Originates Internet Control Message Protocol (ICMP) Packet Too Big (PTB) aft-leddy-6man-truncate , Ron Bonica, 15 min.

New Individual Drafts

« In-situ OAM IPv6 Options, draft-icametal-ippm-6man-ioam-ipv6-options-01 , Frank Brockne 3 . Path MTU ﬁ:ﬁ%

« OAM in Segment Routing Networks with IPv6 Data plane, draft-ali-spring-srv6-oam , Zafar 4
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FIVATA KD

B UL6mandO~<1ILA —>
« More documents to Internet Standard
« Internet layer PMTU discovery improvements
« Segment routing
« IPv6 only flag
« Universal deployment of IPv6

B DA YFINSHEEWG
- MAPRG
v IPVEBhEDETAIDIREN B D
- TSVWG
v MTURE & DBEE

« SPRING
v' Segment Routing(SRv6)EE:E



1. SRVOIZELERFTIAIL

B draft-ietf-6man-segment-routing-header
« SRHDMARRZREIT DWGHRS T b
o« issueZlER(CHATITHR (7R D8 issue)

v HMACY®security consideration(C DU\ TIZEEENEAT

v' RFC5095TiEHEaMN/=Type 0 Routing Header (RHO) Z M\ \/=1&
BRINEZEINZDIEHIC. AV - E(HMACZALD)

v TLVIZCDUWLT. FEWLW DMissueh > TWLWBDT. BNICERL

TSEFERL TN
« REREBQI2AXRETICERRUIEVWERS
B Ht)LE— R(encapsulation)&. A\wAEATE— R(insertion
WD, KRS D MIATILE— RICDWLWTEER
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2. IPv6 only flag in RA

B draft-ietf-6man-ipvéeonly-flag
« IPV6 OnlyDxRY ND—DOTHD ERRYT TS ZRAISENN

Main Draft Content SR+

l ETF

e New flag for Router Advertisement (RA) that
allows administrator to notify dual stack hosts
on link that this is an IPv6-Only link ﬁE:;%ﬁq:@Bit]

01234567 D&aIE. '6'T
t+t-t—-+—-+-t+—-+—-+-+-+ (g:j-d: < ISI(:

IMIO|H|Prf|P|6|R]
T S

Bit 6, named 6, is
for IPv6-Only ©

Values:
0 This is not an IPv6-Only link
1 This is an IPv6-Only link

e Draft updates the IANA RA Flags Registry to
add this flag



2. IPv6 only flag in RA

B RST MDIRR
o FITIHMELTWLDIZEHICWGLCIZ(9A)
v UMU. ZTOEREMLETERES
v IR tF1UTAETOEWER [TORAZZITED 2R b
W IPVADFIAZ " H B SBEEDHDE=EICRE(CIPVAEEZ <
SnTLES)

m R
« FreeBSDDEETDT X M TIEHEERIMN DI
B [ETF103 CDixim
« FITFVTEDHNDIREEDBOb HindenEKh'. RMERICH U T,
E— [RRE/RV] IEBRZ SR
« LMU. S5 CHEEmEL
v HILWLWIK—=23 > DIPRRTTES ES T DDH ? =" DR XEDRF”
« MLEEFOEHIANRNS0SEEENEDSTIDIH
« Google(Android)(d. K33 L7RuY
e MUSTTI(I/R<KSHOULDTHNIZOA>tZ>H X! ?



3. Path MTU fu]=E

B Path MTUREIBEDFRR G EDIRZR
« UL\FEDPath MTU DiscoveryD{t#Ed+(C (SREIEN DD
« Path MTU Solution Space
« draft-troan-6man-pmtu-solution-space

B FRRRDIBRD—ED
« Path MTU Hop-by-Hop Option, draft-hinden-6man-mtu-
option
« Destination Originates Internet Control Message Protocol

(ICMP) Packet Too Big (PTB) Messages, draft-
leddy-6man-truncate
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veops WG

IPv6 Operations WG
5937 : 20024
F 1 7 : Fred Baker, Ron Bonica, Lee Howard

vbeops WG(ZE. IPv6ZEHR(CREHA T DICHIcD TORRDR
., FICEALDOREA(CUT D EICERZITIEWG

FTUWLRY ND—2/BEFEDIPVv4A=LRY KDJ—2(CIPv6ZEEAT D
J=sbDHA RS A >0, IPV4/IPv6 HFxRY NO—2DERT
1A RSA>ZVERT D EBENELTULD,
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vbops Agenda

m/)\1S>1hr SGRARZIE—7H
Monday November 5, 9:00-11:00 REDOZFMRY MMIHIFDIPVE
only /\w Z7iRk—> &IPv4aaS

Chair discussion
Collecting opinions on the weekly "what d ink about draft-*-nn.txt" threads?
Are they useful? Do you want us to contin| /them?
CERNET?2 IPv6-only Practice: Backbone, Servers, Clients and 4aaS
Xing Li, Congxiao Bao
NAT64/464XLAT Deployment Guidelines in Qperatarand Entararica Mahuarle
2018-10-10, <draft-ietf-vbops-nat64-deploy ZOMiEAk USR5 L
IPv6-Ready DNS/DNSSSEC Infrastructure
2018-10-10, <draft-bp-v6ops-ipv6-ready-dns-dnsse\_—"
IPv6 Address Assignment to End-Sites
2018-10-09 , <draft-palet-v6ops-rfc6177-bis>
Pros and Cons of IPv6 Transition Technologies for IPv4aaS
2018-10-06, <draft-Imhp-v6ops-transition-comparison>
Any other Business
if there is time, we will take volunteers from the floor

—~—
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m oA NTLEFTF—23>
CERNET?2 IPv6-only Practice: Backbone, Servers,

E

DEFMIRY MMTBIFDBIPVvE) W IR—> EIPv4aasS

Clients and 4aaS
CERNET2 Congxiao Baok

PEOFMRY N TIHDCERNET2(CH 1T DiEER

CERNET

— 1994, IPv4,
CERNET?2

— 2004, |Pv6-only,

38 Pops,

25 Pops,

2,000+ universities

1,000+ universities

CERNET (IPv4)

CERNET2 (IPv6-only)

mane
=T
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REDOZFE MR Y MMCHIFBIPYG) Ny OR—> E1IPv4aaS
m IETF0ONI)LOFIA
‘ Double IVI
Dual stack IETF Softwire WG
NFSCNET
IPv6 over mg\:‘ over 'P;’?G
IPv4 sortwire MAP-T/MAP-E
CERNET-6Bone IETF Softwire WG
Translation IVI
IPv6 only IETF Behave WG
cé;‘g‘;'ﬂ CERNET2
. - . 'y - . .
1994 1998 2000 2004 2005 2007 2011 2014
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DZEMRY MTBIFDBIPv6) v Ih—> EIPv4aas

B [VIZNAT64= 1 J(CFIH

Current practice

IPv4 » P
—

CERNET (IPFwd) - CERRETZ (IPw6)

Multiple stateless translators are deployed between CERNET (IPv4) and CERNET2

(IPv6), same for the IPv6-only servers, IPv6-only clients and 4aaS

IPv6-only servers are distributed in different universities

IPv6-only clients or 4aa$S clients are distributed in different universities via 2ndg

translators Carcner I

18
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m E5F
- IPv6 only flagl3Z BRI EER DM ?
AN S197 gVAN A

« NAT64 prefixddiscovery(d&E S U TL\BDH ? AndroiddD
(FDEXLEINTUWVBDH ? PREF64H/96(C LTS LR
DIZULNDHN ?

v 96N EBERDEELUL., MAP-T ZE AT DIHEIICE. =5(C
BIDIFTENBE(CIRDITED

B RADMEMECIRDDT. 6mManTI(IPREF647% /96(_[RTE I DIRE

MTTWNWBDT., ZNUCELSODRWI R —ANSBEESNIE
EWL\VD

« BUMUES6man®DizEsmCE2ENHDME LRV
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T R=Z T MMCTDUWT

B NAT64/464XLAT Deployment Guidelines in Operator and
Enterprise Networks

« PENSLEZ-—NDPRWNWHAARSAZRDRT T M
& DE)>hlkiaxam
B IPv6-Ready DNS/DNSSSEC Infrastructure
- TLDDvV6 DNSSECH L. FEMNRSATITREH
« BCPEIAREN-> No Hum
B [Pv6 Address Assignment to End-Sites
- T2 RI-—YICE. /48HV\WDTIFEE
« TEZEV RLADEWGZEEI UIRU, EWVVDDHMIPVED
WWZ ERDT., RIIZE
- IETFldrecommendd 721+, RIRWRDHDZ &
B Pros and Cons of IPv6 Transition Technologies for IPv4aaS
o« JZiZ4over6FimHNEL CHRULITITIT

20
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3. SRv6 ENWYAHEA EPathMTU
side meeting: 6MAN/TSVWG Path MTU
Discovery Discussion
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IPv6 Segment Routing

Segment Routing (for IPv6)

o BEFAMUVATIPVEIL—T12T ~NyH (SRH)ZAW-BBHRAZITAX

o FITavHOITUTOZTFILY [ SLA. A—FNFURIGE

o K AL#HE: draft-ietf-6man-segment-routing-header h7EJLIER—X (#EA%L)
o FERIZIZEDR/—KFTSRHEEA -HIRRT HEEMNKEIT

[ DIPVOIRE(LICES C & ] A &Edk K

IPv6 Summit in TOKYO 2017 I
http://www.jp.ipv6forum.com/2017/timetable/program/2017112702.pdf



IPv6 Segment Routing

Segment Routing IPv6 Data Center
BIMULR TE AR PO - —X

SRv6 Overlay
—-—>
VPN & Service Chaining
Tenant #1 Production

Tenant #2 Development

Tenant #3 Load Balancer Target Network

BGP CLOS Edge = SRv6 Endpoint Node

IPv6 Underlay
Stateless, Pure IP ECMP BGP CLOS Underlay = Packet Transit Node

a8 4 Jdg

. v XA (CRUELZDC 25 — LA
Server = SRv6 Strategic Node v =4 SHIAYS (LB —E XA —) =LA
v Unified Data Plane

KRB —EREZZ DY ND—TA 2T SDOEH I

LINE Developer meetup #45 in Kyoto
https://www.slideshare.net/linecorp/ss-116867631



IPv6 Segment Routing

5G User Plane + SRv6 @ 3GPP

https://portal.3gpp.org/desktopmodules/S pecifications/SpecificationDetails.aspx ?specificationld=3403

3GPP TR 29.892 v0.2.0 (2018-08)

Technvcal Report

3rd Generation Partnership Project;
Technical Specificati -
Study on User Plane Protocol in 5GC.

"TOYOTA

InFOTECH

KR E/ AL (56)
A—H—TJL—2 Jaba)LiEsd
( Candidate )

6 Candidat1User Plane Protocols

g,
¥
12

This clause will describe each cafhdate protocol.

6.2 Segment Routing IPv6 (SRv6)
6.2.1 Description

6211 General

SRv6 is the IPv6 dataplane instantiation of Segment Routing, defined in IETF RFC 8402 [5]. Segment Routing is a
petwork architecture based on source-routing. Thus coafining flow states to the ingress nodes in the SR domain

The SRv6 dataplane consists on leveraging the IPv6 extension headers, defined in IETF RFC 8200 [4]. to include in the
IPv6 header a pew routing extension header called "Segment Routing Header" (SRH), defined in IETF draft-ietf-6man-
segment-routing-header- 14 [6]

SRv6 has support for IPv, IPv6, [Pvive, Ethernet and Unstructured PDUs

IETFClE. dmm WGIZCT3GPP CT4h'5dDU TV UOTZNINA T,
JORIILA 7 —FFOF v oMk EXEN

"SRV6DIFIA L BEE" ENOGS53@ Lk

https://www.slideshare.net/kentaroebisawa/srv6-enog53




SRV ENW AR A &PathMTU

B SRV6THITLU CWVWBEREIINAVAIEAZFIABI: Juniper)
B R — RICEHBITFBINVSHEAIL RFC8200T2

o IPVOLERODBEIEMFESR. RFC8200NIPV6EAT O ~JL
EULUT. 2017F(CSTD86 & U THAT
« “Extension headers (except for the Hop-by-Hop
Options header) are not processed, inserted, or deleted
by any node along a packet's delivery path”
- BEIEOERCHE — RICBIFBINYVHEASERNICE
ez, ANVYABEACDWTIERIO RS T b Tikimad
D &I
v draft-voyer-6man-extension-header-insertion
v SRV6IREENHIL
B A\YAEAKZRITDE. PathMTU Discovery(CRERER -
« PathMTU DiscoveryDEREz f#ER Uik &

\lll'l'TCommunications Flogalic.th?ag‘qu I
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Path MTU Discovery BZ&

B R=—5F1>J@IETF103(2018/11)
« Path MTU DiscoveryDiREZxEHETiE

o KETADT 4 —R)\woMO/NR M TI>R0N
v ICMPV6 IS —MDEHNIL—FTRSNTNBT —
v ICMPVE T A4 ILAENTNBT —X
v KRR RDERT BT —X
v O—RN\SoHB/ I Z—Fv A MOHDIT—X
o J\Ow MAYMAFES LR EULTFTRLY
« MTUDHIRIN, flowEAI T3k < FEICEEN]
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Path MTU Discovery BZ&

B RFC 7690: Close encounters of the ICMP type 2 kind
(near misses with ICMPv6 PTB)

« by Joel Jaeggli (Fastly)

« O—R/)\S2UPI=—F+ X MRIET. Packet Too Big
Awt—IN X ETDT—/UTIRS IRV \RERE

connection initiation

tunnel endpoint

’N - Global.ICT Pgrtner

N T T Communications  iinovacive. reiiable. seantess.
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Path MTU Discovery BZ&

B AR

1. bSRAR—KLAVICEED
v RFC4821: Packetization Layer Path MTU Discovery
IRARHERT
RAD)L—FTDIZIT A h
MTU=1280(CEIE
HRPDIL—FT. YIDIETS(Truncation)

ERDMTUZECERT DL LY Uy ~(Hop-by-hop
option)Z E# (Recording)

U AWN

N

B 51&. Path MTU Discovery®ft4k(CEAULT. RIERREEUMNA
D RIAH
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(&%) Truncationigx

Solution #5
Truncation

Sender sends a packet sized to the outgoing interface
MTU. And sets a Truncation Eligible flag (TE),

Intermediate routers for where the outgoing packet is

larger than the outgoing interface MTU truncates the
packet and forwards it.

e |t also records the fact that the packet is truncated by
setting a Truncated Flag (TC)

Could be done with normal data packets, if padding was
applied, and the original packet length was recorded. I

eeeeeeeee



(&%) Recordingigx

Solution #6
Recording

Sender sends < 1280 packet with new HBH option. Sets
MTU value in HBH option to outgoing interface MTU.

Intermediate routers compare the HBH MTU value, and
rewrites if router’s outgoing interface MTU is smaller.

Receiver signals learnt MTU back to sender.

Packet can be a separate probe or the HBH option is
attached to a normal data packet (e.g. TCP SYN)

ssssss



B 6man WG

« FTULLWAILAK—2

- IPv6-Only FlagiDigE

« SRVONDHAFFDEED

« T AVHEAREEDTD?
B v6ops WG

« TAKIXE—H—RDEE

- APACHBIZkD[Ol(EHpE D BRI ZEmIA L
B Path MTU Discovery 5%

o fHHHACKIBIRZEE M NI1DDBIEEESD D

v ATV II—=F. ISA47 > ROSDOEY I T LAV —DEE
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