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veops WG

IPv6 Operations WG
E%17 : 20024
Chairs: Fred Baker(Cisco)

Lee Howard(Time Warner Cable) #
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Agenda

IPv6 Operations — IETF 92
Wednesday 2D March, 13:00

Mote Wiell, Agenda Bash

Some Design Choices for IPvE Metworks
2015-03-09 , <draft-ietFvBops—design-choices> (2)WGLC

Close encounters of the ICMP type 2 kind (near misses with ICMPvE PTB)
2015-03-02, <draft-iettvBops—pmtud—ecmp—problem:

IPvE deployment in a developing country, wath MAP-T Trals
suprita LMU of Reliance JIO Infocomm Ltd

JPME MAP—E deployment i
AP E doployment (1)IPv4 as a Service

MAP-T and MAP-E deployment in CERMET and China Telecom
*ing Li, CERMET —

Thursday 20 March, 9:00

SIT-DC: Stateless IP/ICMP Translation for IPv6 Data Centre Emrironments—
2015-01-27, <dreft—iettvbops—siit—dc> - ~ =
SIT-DC: Dual Translation Mode % S )Z_ gtI P/ z;q/;c;u)ﬁq
2015-01-27, <draft-iettvlops—sit—dc—2xlat: V ver V 0l
Explicit Address Mappings for Stateless IP/ICMP Translation ove T
2015-01-028 , <dreft-andersorn—vBops—siit—=am> —

Obsernmtions on IPv6 EH Filtering in the Real Wordd
2015-03-08, <dreft-gort—vHops—ipvi—ehs—in—real-world>
Loopback Prefix for IPvG
2015-02-12, <draft-ipversioni-loo phack—prefic

HT TP State Management Mechanisms with Multiple Addresses User Agents
2015-03-08, <draft—wncke—vBops—happyv—eveballs—cookie>
Glnt!al ICT Partner I

Considerations for Running Multiple IPvE Prefixes p—
2014-10-11, <draft-liu—vBops—running—multiple—prefixes> NT T Communications
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IPv4 as a Service(1/2)

B v6ops WGTIRSHLWIOZT O MEULTFI7HIER

B IPv6DOXRY ND—T E(CHWT, IPVAZERHS—EXEULUT
IBMHEIB(=ZU. FmRAICHS LTV EWDSSFUAZRIRE
L. IPv4 over IPv6 $itidDERICHITDIERNT AT X %"E
<JOZxIOhk

New project:
IPv4 as a service

SQOD~

1l ETF

e Premise:
e |Pv6-only networks
e |IPv4 is a necessary but fading requirement

e \WVrite operational guidance regarding deployment and
use of

e 464xlat

SIIT-DC

MAP with encapsulation
MAP with translation
DS-Lite

LW4 over 6




IPv4 as a Service(2/2)

B OO0 MDRO—T%. LITFdDgoogle docs CHERER

B https://docs.google.com/document/d/1ifDEkoypW43lgZ]qg
h2paUDcMAwoUWdz6psyEb456c3A/edit

B ZDONOG(Network Operators Group) &EIE Ui S#E%R
EDH T EF 1 7HFKEA

NS OEAMDFIANFTIT LU TVDEANSDIFEIERATIHERD

'.'_'_,_————\__
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JPNE MAP-E deployment(1/5)

B ERE  PIHESK
BARY 8D =04 %4 TS5 — KAt (IPNE)

B APRICOT+APAN 201548>J7 L > X@@HI(ICHITD.
[IPv6 Deployment Status in Japan] QY& > T

B F 1 J7DFred BakerEKm5"v6ops T30 fEEL TESLZLY
EDFTEENRED DI

B BRRET
AAR(CHIFTDIPVODE SRR
« JPNEA'MAP-E% &R UT=IEH
- SEBRIER - FIRABREAR

i
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JPNE MAP-E deployment(2/5)

B JPNEO'MAP-EZ&EIR U IR
e XAFT—KMLRATHIDIEHOTNENRELHDCE
« HRAIYHNIN— OBERC
e T>2OR-IT>RTHEBENTIGETHDCE
Why MAP-E for JPNE ? ione’

v Easy Operation
e no Logging (deferent from CGN)
® NO session management

e Center node scales according to only
traffic, not number of users.

v Easy Customer Support

e no Configuration at Home Router

v Avoiding traffic from Center Node

¢ Direct communication between users s Global ICT Partner I
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JPNE MAP-E

m EERER - AR EAR

deployment(3/5)

- IPVEIB{E EIPVABEDEREAERZRENRIZEE THDICE

o IN— MHIFIRROHET ST —I NS 1—H (C T+ EDMR— ~
MEIDHTENTWLWWDCE

o EHRHIER—DMRMEENTED cSD)L2a— MBS EI(IC

IRO>TCTWBCE

P\iurl’lber of Port / user

Enough ports
per end-user

Used ports during the test

240b::20
Global ICT Partner
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JPNE MAP-E deployment(4/5)

Traffic growth jp@

® Traffic growth indicates number of MAP-E
Users are increasing.

bps

Traffic

201405
201406
201407
201408
201409
201410

201411
/201412

201501
¥ 201502
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JPNE MAP-E deployment(5/5)

SIHEDRIG
o FEROBEFTEHEER - FamHIEFECRDOINIE

=gl
« BEENSDOARE(IEMNDIZDMN?
v EhHholz
« 2> a—XIA—TmEmiFh. EZRXI—TMmEIFTH?
v mATH F(CO>2a-~1—Y
« BARDOTO/\AH(FIIPv6eEED TULVRL, TJO/\AHF (T
=Tz LIR0haDM ? (by Google)
v LIeWEB-oTW3

T
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IPv6 deployment in India, with MAP-T Trials

B > RICHBITFBMAP-ThSA 7ILDIRE

B MAP-TZ:ERUTZEH

« QOS/SLAIR EREEREDNU S —BENEH THDI &
- DPIREDHANEZ CTHDZ L

Operational Considerations

* HTTP Redirection
* |ssues while having MAP-E as compared to MAP-T Mechanism.
* Redirection is designed to happen at the entry point in SP Network and not
on the edge
* Per-Subscriber Policies
* MAP-E leaves the L4-Header hidden, hence making it difficult to do per-
Subscriber QoS/SLA etc.
* DPI Enablement in network

* Customer Statistical Analytics

* Customized User services,
* Tiered Services — (Walled/Open Garden, All You Can Eat, One Size Fits All) farcnec I
+ Readiness/intelligence of DPI Devices to work in MAP environment




MAP-T and MAP-E deployment in CERNET and China Telecom

B FE(CHITDBMAP-TEMAP-EDEEht)iA
o F )\ RRY NIT—DOWNXAA> Dz 1—H(EZ <70
e MAP-TH'FTJAJL N TMAP-E(CHYIDEZ TWLWADIE1%LLTF

MAP-T/MAP-E auto switch

* Default is the translation mode

* |In the corner case, BR and CPE can
switch to the encapsulation mode

— IPv4 options
— DF=1 and MF=1
— etc.

— See https://datatracker.ietf.org/doc/draft-xli-
softwire-map-testing/ post ICT Partner I




MAP-T and MAP-E deployment in CERNET and China Telecom

B MAPDEMER(I—YHIZDDR— h)ICDWNT
« 127port, 255port = safe
e 63port I'F = I—UEESHD

Multiplexing ratio considerations

DAY 1 2 3 4 5 6

Ratio 256 | 512 | 1024 | 2048 | 4096 | 8192

#ofports | 255 | 127 63 31 15 7

+ R<=512 safe
« R>512 may impact user experience

17
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Working Group Last Call(24%)

B Some Design Choices for IPv6 Networks
draft-ietf-vb6ops-design-choices
« IPV6RY ND—D%ZFTHA>29BICHED. IL—Fa>270
(CBRAUTEDKDIREREN DD, ZNENICEDLKDTRA
Jw k- XUy SO BONZHERENCABELUE RS T b
« WGLCET B EICRIHFEMZER

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

draft-ietf-v6ops-pmtud-ecmp-problem
- O— RI\S>HIRIE T TICMPV6 type 2 “Packet Too Big”
(PTB)Xwtz—Z0&E N DY — /) USRS 7R EEZ etk U
Jfull BV
« WGLCET BT EICHRIZEMZE
m’m Glabal ICT Partner I
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F—St>FRNTDIPV4 over IPVEIEiFIAE(1/4)

m SIIT-DC: Stateless IP/ICMP Translation for IPv6 Data
Centre Environments

B [PV6 TSN -5 IARARY NDJO—D(CHLT. IPv4
A A=Y Mo DiEGEZIRME T DR EZET EHIE—ED
NZJ
« draft-anderson-v6ops-siit-eam

v XF7— ML XRRIPV4/IPVEEHE[RFC6145]DF7 RL A Y E> D
L=V ZARN T DIRR
« draft-ietf-v6ops-siit-dc
v =T FBIICAT— L RIRIPV4/IPVEEIE[RFC6145]Z1T
ShSAL—FZFEL. IPVANWHSIPVeT —/\(CiEHt I D
FEDIRR
« draft-ietf-vbops-siit-dc-2xlat
v 5[, IPVOBSIPVAICEIRT D NS AL —FZEE U,
4—6—>4D2EEEMR(C KD T, IPvAHS—)\(CiEHc I D EDIRE

i
;Hﬂﬂfmﬂraﬂmu Elﬂ?..'l I.C..T..NTE:‘.:-
19



F—St>FNTDIPV4 over IPVEREHTFIFE(2/4)

B draft-anderson-v6ops-siit-eam

« X7 — L RIRIPVA/IPVEZEHA[RFC6145]D 77 KL AN W E
SO =)L BT DIRER
» SEIDRZFETWG draft& UTERASNI

B RFC60527)LTUXLZEAL T DHFIZRINT D
—RFC6052: 192.0.2.1 <-> 64:ff9b::192.0.2.1

* Only IPv4-embedded IPvé addresses are allowed

—SIIT-EAM: 192.0.2.1 <-> 2001:db8::f00

v Can translate arbitrary IPv6 addresses

B Android464XLATEZR Cld. 9 TITEDINTULRLY,

* -
NT T Communications Glﬂf.*l [F.'T“TTST‘T

—
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F—St >IN TDIPVS over IPvEIEItiFIAE(3/4)

B draft-ietf-vbops-siit-dc
o FT—AHTHAICRAT— KL RIRIPV4/IPVEZEHA[RFC6145]
ZITD RS AL—FZFZHEL. IPVANWHSIPVeH —/((C
&t 9 DIEDRE
« BIEI(IETF91)DIRETWG draft& U CERRAESNIC
« YwEZIP)VITVXACETIERETIDEL

Use case #3: SIIT-DC (v6ops draft)

2007 ;d0n:;nn 2001 :dbB sk ded
fd: 2030113 43 |wd; 203.00113.255)

SHT XLAT
iPvd Pool: 203.0.113.0/24

D001 dhe: 3210a LN e o
Inowd avaliabikcy Pl F030.113.5)

fhe dmplewenracdon wust s2loe Che operalor 00 canfigurs as
& 5 SFRACFArY EDer OF SCSIC ANIFESS WaTLogs Wloh earrloe
EAM entries in translator: the ﬁamjru:’uﬁ:gjuwnmr It MM b gussinle to
- N spes & siagle bd.girectisval saspleg thad W us e
203.0.113.4 =-= 2001:dbB::B0 i BOCR e [Pwd=sIPVE and TPvEs=IPed giraceions, but if Global ICT Partner
203.0.113.5 <-= 2001:db8:321::5 v ML PRy for S beret S e T Siper i dreu fona FEBtIONS  (iiioaris detianie Faaaiens
203‘{]'113‘155 == 2ﬂﬂ1:dh3:ab{::def A prasple of sych g bidirectiomal Steric dddress Mapping
would e

@ 188,71 == JOR1dbs AR A 0]
- @raff-detf-viopn-alit-ge- seciicon %7




T =T HFANTDIPV4 over IPvERLfiiF)

1(4/4)

B draft-ietf-v6ops-siit-dc-2xlat
IPVESIPVAICET D S AL —FZ%E U,
4—6—>4D2EREMC KD T, IPv4T—/\(CiFEki I DFFED

=5l

S

HIEI(IETFO1)MDIEETWG draft& U CERASNIZ
W BIORS I BEN—SFTDZENRE

Network Centric translation (2/2)

(Pud Pool: 20300123 0524 A00Idhd: b4

Use case: Server OS supports IPvE, - : for :4/126)
but not IPvG-enly. or it has no =1 SIT XLAT
available SIT implementation, |Pvd-
only or NAT-incompatible application

softwarefprotocols used.

EAM entry required in both XLATS:

203.0.113.42 =-> 2001:dbB: 6 Dual-stack server

~ | LAN prafic 203,0.113.40/30
==1 LAN prefix: 2001:db8: /64

Alternatively (to avoid [Pud overlaps):

203.0.113.40/30 =-= 2001:db8::4/126 . 203.0.113.42
AF_WET packst
DNS configuration: FTP daemaon software ]
ftp.example.com. 1IN A 203.0.113.42

fip.example.com. IN AaAA 2001.db8;;1

—

rmhm

Global ICT Partner I
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6man WG

IPv6 Maintenance WG
E%3Z : 20074
® Chairs: Bob Hinden(Check Point)

Ole Troan (Cisco) .

B vbman WGIZ., IPV6OAIRE T —FFTTIF v DA FTF 2R E
Bt ZiTD. T2l2U. IPVOOERRICKEREIZE5 X DED
TlERLY, IPVODRFETERATHERE SN/IZHIFE o RIZEZ#R T
50

B IETFICHIFBIPVeEE NEYWODFIFIMERD . IPV6DETERD
IRV ZEE(CEAL T, EEZHF D,

—
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Agenda

Agenda (1) RFCEITDOHRE

+ Introduction, Agenda Bashing, Document Status, Chairs, 19 min.

Working Group Drafts

(2)NDATZ3>d
_| S5

+ Validation of IPvE Meighbor Discovery Options, deft-ietf-Gman—nd-opt—validation , Ron Bonica, 19 min.

Active Individual Drafts

o A survey of issues related to IPvE Duplicate Address Detection, , Andrew Yourtchenko, Erk Merdmark, 15 min.
o draft—vourtchenke—Gman—dad-issuss
o draft-rnordmark—Gman—dad—approaches

IFwE MNeighber Discovery Optional Unicast RS/RA Refresh, dieft-nodmark—8mar—rs—refresh . Erik Nordmark, 19 min.

* Source Address Dependent Routing and Source Address Selection for IPWE Hosts, draft—sankava—8man—sadr—overview—08 | Behcet Sarikaya, 19 min.

¢ Source Address Dependent Route Information Option for Router Advertisements, drafi—pfister—-Gman—sadr—ra , Fierre Pfister, 15 min.

e IPvE Segment Routing Header (SRH), draft—previdi-fman—segment—routing—header . Stefano Previdi, 10 min.

¢ [Py Szgment Routing Securty Considerations, draft—wincke—Gman—segment—routing—security . Eric Ywncks, 10 min.

s Support for multiple provisioning demains in IPWE MNeighbor Discovery Protocol, dieft-ietf-mif-mpvd-ndp—support |, Suresh Krnshnan, 10 min.

Mew Individual Drafts

+ Current issues with DNS Configuration Options for SLAAC, draft—sont—Gman—skhac—dns—confiz—issues , Femando Gont, 9 min.

s Transmission and Processing of IPv8 Options, draft-gont-Gman—ipvB—opt—transmit . Fernands Gont, 3 min.

+ Improving Scalahility of Switching Svstems in Large Data Centers, drieft—zhang—fman—scale—large—datacenter Ming Zhang, 3 min.

s« [Py Flow Label Reflection, daft—wans—tman—flow—label-reflection . Aijun Wang, 5 min.
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RFCHEITDHRE

B RFC7421 - Analysis of the 64-bit Boundary in IPv6
Addressing

« https://tools.ietf.org/rfc/rfc7421 .txt

B IPv6I1—_F v ANV RLADA S —T 1 —RaaalF(IID)H
64-bit TEIESNTWBCEDFEBKURIZE(ICUIEEEDE
E(CDOVWCHERREZ X & Informational RFC

—

—
= NIT T Communications E'ﬂ!’..‘”.c..'f"'ffﬂ‘.f
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ND(EBSESR) AT S 3 > DIE S HEEE(1/2)

B Validation of IPv6 Neighbor Discovery Options
draft-ietf-6man-nd-opt-validation

m Source link-layer address(SLLAYAT > 3>
o IAEEEFE(NS). JL—FEFB(RS). IL—FLE(RA)AYVLTZ—
TOIREBEBDUIET RLX
g 123456789 é 123456789 é 123456789 é 1
U e 1 length 1 Link-Layer Address ...

s S e ST S e S St S e S s S S s

Figure 1: Source Link-Layer Address Option

B Target Link-Layer Address (TLLA)Y A= 3>
o ERBAE(NA). USA LT MAYE—(CHITDEZDY
O RLX
g 1234567 889 é 1234567 889 é 1234567 89 é 1
T e e e ayer Addreee

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ e k Glabal ICT Partner
WA TN [Ravaties dallabie G lalan

Figure 2: Target link-layer address option format



ND(EBSRSR) AT S 3 > DIE S MEHTE(2/2)

B FROATE 3> BT TOLAT777RUAN, JO—-R
FvARRLRA - NILFFVT AR RLR - Z{E/)— DV
RLRICIRDTWBIHEIE. COATZa>zEAURITNE
AS YA AR

B IPVEDIAIERRA T —J 4 2L KDY —EXFRERED—FE
e BOX(ICHITFDIL—THSIFRRULTUED

B 2N DOAT 3> (DWW TDEERZL. BRfFOXE
[RFC4861], [RFC2464| L RKEREENELNDT, COZDD
AT 3> DERIRDHIH RDRENE DM EBSNTLD

AT T communications S10031 1CT Partner I
28
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B IPVEICELET DSWGETOERMENMZIR(CHEITUER U,

m TH
« vb6ops: IPv4 as a Service Project
« vb6ops: SIIT-DC

—
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