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Network Model in WIBro

Public Internet
CN

(Correspondent Node) HA

(Home Agent)

A X IP Network

(Radio Access Station) O R

' pss

(Portable Subscriber Station)
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IPv6 over IEEE 802.16/WiBro

IPv6 & Network Model in WIBro

MIPv6

FMIPv6
IPv6 Protocol
Suite
PSS | (Neighbor) | == 41— IEEE 802.16e
(Portable Subscriber Station)
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Why IPv6 over WiBro?

IPv6 WIBro
2SO DI =A 221 E@ @j - Al2HDF Z22H9] M2 gl0|
-EEXO 0SS NN ™~ oI Yl 0| =
All-IP
-F=a A4S g s HEg2 - Link(BS)/IP Ol =& XI&
-e2s=X0ol 2tRE P J| Bt -2 46 1P J|BHY
- o= 25} R S8 Personal Broadband A{H| A
SHIAEHA
U | 7| £ )

Ols (FU) IP J| gt
TPS (Triple Play Service)
Aoz MzZ2 CAE
Al &=

Efficient and Complete Support
for
Peer-to-Peer (P2P) applications

TPS: =% OIE{ Y, ®3H(VolP), 2 &(IP-TV)
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What are IPv6 Technical Issues?

IPVv6 Link Model Determination
Packet Transport

O

IPv6 Multicast Address Mapping

IPv6 Neighbor Discovery Service
o Address Configuration & Confirmation

IPv6 Mobility Service
o Fast IPv6 Mobility over WiBro
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Link Model Determination

= Convergence Layer & IPv6 Packet Transport

X ( CS SAP >7 1) Transformation or mapping of external network data
Service Specific 2) Classifying external network SDUs and associating them
Convergence Sublayer to the proper MAC service flow and Connection ID
(CS) . UDP/IP . TCP/IP .
4( MAC SAP >7 I VerrlrLHL|%> P:{Zjo 3F | 1I;Er§§h0ffset Ve:_lrLHL |%) P;:o 3F ] 1;ErES;hOffset I
I Destination IP Address Destination IP Address I
M AC ¢ Source P(?rcl,urce 5 Ad'd[r)eessstinati“n Port Source Pc?r(t)ume IF|, Add[r)eessstination Port
MAC Common Pa‘rt SUbIayer 5 Length Check;um Sequence Number T
Acknowledgement Number 3
(MAC CPS) ) HL |reserved|u|A|P|RH§|F Rcv Win Size I
CheckSum Prt Urgent Data
IPv4 Packet =a Feeome]
Mapping S
Prlvacy SUbIayer Source Port J}Destlnatlon Port
Packet Classifier
\4 'z cb1  cb2z CID3  CID4  CID5 ifi
A (_ PHY SAP )7 e Packet Classifier
[T IE = =
[ ConnectionlD |
PhySICaI Layer Version Class ‘ Flow Label
P H Y (P H Y) Payload Length ‘ Next Header Hop Limit

~ 128 bit Source Address -

IPv6
l Packet header

128 bit Destination Address :

How to efficiently map ?
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Link Model Determination
IEEE 802.16 Link vs. IPv6 Link (Subnet)

MS1 K

sz —2 | BS AR

(RAS) (ACR)
MS3 //

< » |IEEE 802.16 Link

< _ >
IPVv6 Link (Subnet)

From the viewpoint of IPv6 ND, BS is just link-level bridge. Unlike IEEE 802.11, however,
IEEE 802.16 BS is always acting as the termination point for a communication

by using Connection ID instead of MAC address _ 802.16 MAC Header
802.11 MAC Header =
Bytes: 2 2 6 6 6 2 6 s|= Tyee (6) S ES B
. =g E 5 {2) E MSE (3)
Frame Duration Addr1 | Addr 2 | Addr 3 Sequence Addr 4 I N
Control ID Control

4 4 T LEN LSB (8) CID MSB (8)

Recipient Addr. —

Special Addr.
Transmitter Addr. ——— HCS (8)

FromDS: Original Source Addr., ToDS: Final Destination Addr.
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Link Model Determination

Emulated broadcast network Cellular-like network

Ethernet CS IP CS / GRE Tunnel

PSS 2 PSS 2
PSS 3 //!/ PSS 3 ‘/
3 g
= H B o el=f =[] o Ethernet Header
o= oo 18] =|= EKS | =| LEN = Tyoe (5] =t e
gl " Blz] @ 5| =™ (SOET:S';GE; HDeeE;agtrion L 1 1l ] i (Source MAC, Destination
LenLsE ®) ciomss 8 MAE:) eniee sRNEne. MRS
A A IPv6 Header
cotsam hes o IPv6 Header i “ (Source IP, Destination IP)
(Source IP, Destination IP) q
IPv6 Header
Ethernet Header S
(Goles MIAG, Desiedon (Source IP, Destination IP)
MA'C) IPv6 Header
(Source IP, Destination IP)
IPv6 Header

(Source IP, Destination IP)

DATA Payload

_|0I-
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Link Model Determination

IPv6 link model depends on how ACR advertises a prefix.

o A unique prefix to a PSS

RFC 3314 recommends that 3GPP terminals generate multiple IPv6
address using the unique prefix per PSS without the concerns of
address confliction.

Only an ACR and a PSS belong to an IPv6 link.
Many IPv6 functionalities can be implemented without difficulty.

o A single prefix to attached PSSs
There will be more issues for adopting IPv6 to IEEE 802.16.

This is the approach WiMAX Network Working Group (NWG)
currently pursues.
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[Pv6 Multicast Address Mapping

IPv6 Signaling Multicast may put heavy loads on the wireless link

[Approach]

Option 1: No RS/RA

- Use MAC Singling Message embedding RS&RA info.
Option 2: Unicast RS/RA

- Whenever needed, unicast it

Option 3: Simulated Multicast using Unicast

- Heavy loads on wireless path

Option 4: New Multicast CID for IP Signaling

- Efficient, but standard update is needed

()]

@y

New PSS
3ffe:1111::1

()

NS

(9) \
(i9)
| |

New PSS 3ffe:1111::1 New PSS 3ffe:1111::1
3ffe:1111::1 3ffe:1111::1
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[Pv6 Multicast Address Mapping

IPv6 Multicast Address (IPv6 link scope)

o all-nodes multicast address — FF02::1

o all-routers multicast address — FF02::2

o solicited-node multicast address — FFO2::1:FFXX:XXXX
o Specific-purpose multicast address

Mapping: IPv6 < IEEE 802 MAC

_ 8 16 24 32
IPv6 Multicast Address

FF...:

MAC Multicast Address |
33-33-

Transmission of IPv6 packets over Ethernet (RFC 2464)
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[Pv6 Multicast Address Mapping

How to map into Connection ID?

o Case of IP CS
IPv6 Multicast Address < Connection ID

o Case of Ethernet CS
IPv6 Multicast Address < Ethernet MAC < Connection ID

It seems to be a standardization item in “IETF”
a If it could be standardized, WiIMAX would use the result.

Etc.
o MLD (Multicast Listener Discovery)
o |EEE 802.16 MBS
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IPv6 Neighbor Discovery Service

Why IPv6 ND ?

o Address Autoconf. and Duplicate Address Detection (DAD)

o Peer-to-peer communication in a IPv6 link

Specific Protocols for IPv6 ND Services

RS | RA | NS | NA | Redirect Notes

Router Discovery v v Adaptation to WiBro
Prefix Discovery v v Adaptation to WiBro
Parameter Discovery v v Adaptation to WiBro
Address What Policy?
Aut fi f (Whether or not stateless address aucoconf in

utoconfiguration WiBro)
Address Resolution v v Ethernet CS, IP CS (Adaptation to WiBro)
Next-hop determination Adaptation to WiBro
Nelghl:_)or Unreachability v v Adaptation to WiBro
Detection
Duplicate Address v v Whether or not stateless address aucoconf in
Detection WiBro
Redirect v Adaptation to WiBro
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IPv6 Neighbor Discovery Service

Router (ACR)/Prefix/Parameters Discovery
o How to deliver Router (ACR) information, On-link Preifx, Link MTU to
PSS?
o Original
Unsolicited RA or RS/RA exchange in multicast manner
o | WIMAX/WIiBro Approach

Unsolicited Unicast RA when PSS attaches to network
RS/RA exchange in unicast manner

o PSSs may use a prefix for address autoconfiguration but not for on-

link determination. Type Length Prefix Length |L|AlI] Res 1
Valid Lifetime
Preferred Lifetime
Reserved 2
P10 (Prefix Information Option) Prefix
without setting on link flag (L-bit).
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IPv6 Neighbor Discovery Service

Stateless Address Auto-configuration & DAD

o Should we support “stateless auto-conf.” in WiBro?

o Ifitis needed, how to provide it?
How to DAD
How to notify ACR’s CS layer of the auto-configured address?
o Original
PSS makes a new address by combining an on-link prefix and its identifier
NS/NA Exchange for DAD in multicast manner
It takes 1 sec.

o \WIMAX/WIiBro Approach

Proxy DAD
o Omniscient ACR knows about all PSSs’ addresses attached to itself

0 ACR may immediately confirm the uniqueness of the address, maybe, by sending
a modified NA message.
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IPv6 Neighbor Discovery Service

Next-hop Determination & (Neighbor) Address Resolution
o Next-hop Determination
Mapping: Destination IPv6 Address — A Neighbor or A router?
o Address Resolution
Mapping: A Neighbor or A router — Link-layer Address (MAC)
o Original
NS/NA exchange in multicast manner

o | WIMAX/WIiBro Approach
ACR is the only neighbor for a PSS
It's simple

M523 TTA Al D|=E= MOILt 18/35



IPv6 Neighbor Discovery Service

Neighbor Unreachability Detection
o How to know whether a neighbor node is reachable?
o Original
NS/NA exchange in unicast manner

o | WIMAX/WIiBro Approach

ACR is the only neighbor for a PSS

It's simple

We may do this from link-layer event notification without NS/NA exchange.

Redirect
o ACR notifies a PSS of the better next-hop
o Original
Redirect message delivery in unicast manner

o | WIMAX/WIiBro Approach
ACR is the only neighbor for a PSS
No Use
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Mobile IPv6 over WiBro

Mobile IPv6: RFC 3775 (June 2004)
Movement Detection
Address Configuration and Confirmation (DAD)
Return Routability
Location Registration

cC O O O

MIPv6 over WiBro
o Easy Deployment

0 No More Issues will remain if “IPv6 over WiBro” technical issues are
resolved.

Mobile IPv6 is not handover management protocol but location & path
update protocol.
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FMIPv6 (Fast Mobile IPv6) over WiBro

Fast Handover over Mobile IPv6: RFC 4068 (July 2005)
o Itis a mature protocol
It takes about 5 year to update it
o It can be the next step IP-handover solution for WiBro

o |ETF Official Standardization Item

FMIPV6 over IEEE 802.16e
o SAIT, KUT, Samsung DM, ETRI Collaboration
a http://www.ietf.org/internet-drafts/draft-ietf-mipshop-fh80216e-00.txt

o Some optimization technique needed for WiBro
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FMIPv6 (Fast Mobile IPv6) over WiBro

MN L3 MN L2 Serving BS PAR Target BS NAR
[PSS Initiation]
MOB_MNHO-REQ
" MOB_BSHO-RSP
or
y [BS Initiation]
| MOB_BSHO-RSP
Link_Going_Down |y FBU
Trigger HI _
< HACk
Link_Switch FBAck _
Trigger Packet Tunneling
a MOB_HO-IND
IEEE 802.16e Network Re-entry
e (RNG-REQ/RSP,. SBC-REQIRSP, PKM:-REQ/RSP, REG-REQ/RSE)
Link_Up FNA
Trigger : =
_ Packet Tunneling -
M52 TTA & J|=HZE MIOILt 22/35



Table of Contents

IPv6 Deployment Scenario over
IEEE802.16/WIiBro Networks

M523 TTA Al D|=E= MOILt 23/35



IPv6 Deployment Scenario in IEEE 802.16 Networks

How to provide the service?

o Cellular-like

o Hot-zone

How to define system architecture?
o Router separation from BS

o BS and Router in one Box

How to allocate prefix?

o A unique prefix to a SS

o A single prefix to attached SSs
How to make convergence sub-layer?
a IPCS

o Etehrent CS

M52 TTA HAJ|l=HE= MOILE
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How to provide the service?

Cellular-like [WiBro]
o BS might be deployed with a proprietary backend managed by
an operator
o All standard IPv6 functionalities may not survive and some of
them might be compromised

Hot Zone
o An area served by one BS is usually termed ‘Hot Zone’

Use unlicensed (2.4 & 5 GHz) band as well as licensed (2.6 & 3.5
GHz) band

o Department store, Campus, Factory...

o BS will be deployed using an Ethernet (IP) backbone rather than
a proprietary backend like cellular systems.

o Thus, many IPv6 functionalities will be preserved.
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How to define system architecture?

= Router separation from BS [WIiBro]

o A simple or complex network equipments may constitute the
underlying wired network between BSs and router.

o IPv6 adoption to IEEE 802.16 may depend on the underlying
network architecture

= BS and Router in one Box

o Only IEEE 802.16 link will be taken into consideration for IPv6
adoption.

F_‘,y
ACR1
ACR2

» S
mma} % %
RAS/ACR1 AP RAS/ACR4
RASI RASG é RAS10 RAS/ACR2  RAS/ACR3

(71X 3}
RAS2 RASS RAS4 RAST

RAS9
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How to allocate prefix?

A unique prefix to a SS

o RFC 3314 recommends that 3GPP terminals generate multiple
IPv6 address using the unique prefix per terminal without the
concerns of address confliction.

o Many IPv6 functionalities can be implemented without difficulty.

A single prefix to attached SSs [WiBro]
o 'Hot zone' scenario would not allow RFC 3314 recommendation
o There will be more issues for adopting IPv6 to IEEE 802.16.
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How to make convergence sub-layer?

= IP CS (e.g. WiBro)

= Ethernet CS
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Standardization Trends

IETF
16ng (BoF) — IPv6 over IEEE 802.16
M, WG3

2005 1130l MSH &4 - 2005.11, 2006.03 2812 BoF, 2}2f 1000 H
3= RS0l FENOZ HO

o MIPSHOP WG
FMIPV6 over WiBro M 2tH (&4, ETRI, =711 0) WG Item HE

o Vveops WG
IPv6 Deployment Scenario over IEEE 802.16e Link (ETRI, 32|21 0) WG Item HEE

o http://Iwww.ietf.org/internet-drafts/draft-shin-v6ops-802-16-deployment-scenarios-00.txt

ol
0l0
H
it
0/0

Q

WIMAX

o NWG
Release 20ll= IPv6 £ Mobile IPv6 && J|=

o =2 IPv6 Subteam #4
IETF 16ng 2 Z21E WIMAXO0IA &&6ld &

IEEE
o IEEE 802.16g - UERI SHN A2 22l L M EH »A 22

TTA

Q

IPv6 over WiBro WG (IPv6 PG — PG210)
20054 1033 &I -2006E =U 17 H& ME SH, =W WiBro & 280lAH &2

IPv6 Forum Korea

o Mobility WG
IPv6 over IEEE802.16 A3, WiBro 2|2t St& & HA D} OfE
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The 64" IETF 16ng BoF Agenda (2005.11)

IETF 16ng Agenda — Co-chairs: Daniel-Samsung DM, Gabriel-Microsoft

Q

An Introduction to IEEE 802.16(e) (15 minutes)
presenter: Hannes Tschofenig <hannes.tschofenig@siemens.com=>
WIMAX Forum Network Working Group Overview, (15 minutes)
presenter: Parviz Yegani <pyegani@cisco.com=>
IEEE 802.16 and NETLMM Overview, (5 minutes)
presenter: James Kempf <kempf@docomolabs-usa.com>
IPv6 Deployment over IEEE 802.16, (5 minutes)
presenter: Yu-Seon Kim <yseonkim@kt.co.kr>
Transport of IP over IEEE 802.16, (10 minutes)
presenter: Jeff Mandin <jeff@streetwaves-networks.com>
Scenarios and Considerations of IPv6 in IEEE 802.16 Networks, (10 minutes)
presenter: Myung-Ki Shin <mkshin@pec.etri.re.kr>
IPv6 NDP Implications in IEEE 802.16, (10 minutes)
presenter: Syam Madanapalli <syam@samsung.com>
Fast Mobile IP Handovers over IEEE 802.16e Networks, (10 minutes)
presenter: Rajeev Koodli <rajeev@iprg.nokia.com=>
16ng Problem Statements, (5 minutes)
presenter: Junghoon Jee <jhjee@etri.re.kr>
Overview of proposed charter, (5 minutes)
presenter: chairs
Charter discussion, (25 minutes)
presenter: chairs

M523 TTA Al D|=E= MOILt 31/35



The 65" IETF 16ng BoF Agenda (2006.03)

IETF 16ng Agenda — Co-chairs: Daniel-Samsung DM, Gabriel-Microsoft

AE

AE

16NG Problem Statement, (20 minutes)
Presenter: Junghoon Jee<jhjee@etri.re.kr>

WIMAX Forum NWG Stage 3 work for IPv6, (10 minutes)
presenter: Basavaraj Patil <Basavaraj.Patil@nokia.com>

IPVv6 over IEEE 802.16 Solution Framework, (10 minutes)
presenter: Syam Madanapalli <syam@samsung.com>

Charter discussion, (50 minutes)

IPv6 NDP for Common Prefix Allocation in IEEE 802.16, (5 minutes)
presenter: Hongseok Jeon

IPv6 Packet Tramsmission over 802.16 Networks, (5 minutes)
presenter: Myungki Shin <mkshin@pec.etri.re.kr>

Real-Time usage of IEEE 802.16: Problem Statement, (5 minutes)
presenter: Pedro Neves

QoS Aware Real-Time Support for IPv6 in IEEE 802.16 Backhaul scenarios,
(5 minutes)
presenter: Pedro Neves
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IETF 16ng deliverables (provisional)

Requirements and Goals for IPv6 and I1Pv4 over IEEE 802.16(e) Networks

o to identify the problems and limitations of IP adoption over IEEE 802.16(e)
networks. [Informational RFC]

IPv6 over IEEE 802.16(e) Networks

o to define IPv6 operation including the transmission of I1Pv6 over IEEE 802.16(e)
links, Neighbor Discovery Protocol, Stateful (DHCPv6) and Stateless Address
Configuration, Broadcast, Multicast, etc. [Proposed Standard RFC]

IPv4 over IEEE 802.16(e) Networks

o to define IPv4 operation including the transmission of 1Pv4 over IEEE 802.16(e)
links, ARP operation, Stateful Address Configuration (DHCPv4), Broadcast,
Multicast, etc. [Proposed Standard RFC]

IPv6 and IPv4 deployment over IEEE 802.16(e) Networks

o toillustrate the IP deployment scenarios and considerations over |IEEE 802.16(e)
networks. [Informational RFC]

Fast Handover Mobile IPv6 over IEEE 802.16e Networks

o to define fast handover scheme for mobile I1Pv6 (RFC 4068) over IEEE 802.16e
links. [Informational RFC]

Fast Handover Mobile IPv4 over IEEE 802.16e Networks
o to define fast handover scheme for mobile IPv4 over 1EEE 802.16e links.
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TTA PG210, IPv6 over WiBro WG

1Xt 212]: 2005¢ 11& 9 — JHLICH Bl H
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2t 219]: 2005E 12& 142 — TTA
o PG302 MHIA Z HERDIWG &5 HE & s 2oF H& =8
2 WIMAXNWG €8 25 WiBro & 0Il A2l IPv6 TR 93 BF (SX &F 0
o 249 J|s ©H
o = 1) Introduction
=Wl E& HE et =2 : : :
- H R0l th = 2) IPv6 over WiBro: Architecture and Requirement
IPv6 PG 210, 12Xt &J| 32 3) Link/Subnet Model (and Deployment Scenario)
- 4) WiBro & 0llAl IPv6 22 &2
E ol : -
2 20064 23 28 4-1) Addressing & Packet Transmission
o IPv6 over WiBro =L EZFQt 1Al Al et 4-2) ND over WiBro
3%l 8/9: 2006 38 152 — TTA 4-3) IPv6 Address Configuration (and DAD)
) 4-4) DNS Discovery
o WIMAX NWG IPv6 Subteam &3 & & 4-5) IPv6 Multicast
o 429 7| hrs 4-6) IPv6 Mobility
Sl Tx Sl =ol o o & 5 Az 5) Security Issues
7) l=’§2 IPR 2 D= 2|AE
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Conclusions

Wibro AIAE0 =X SHE IPv6 Protocols2l Adaptation J|= JHE

o IPv6 Link Model, Multicast Address Mapping, Neighbor Discovery,
Mobility

=W 7 & e

o TTA IPv6 PG, IPv6 over WiBro 2 &, IPv6 Forum £ &
=W Z=0 CHet =M E=3=t

o IETF 16ng, WIMAX S

@ PG302, WiBro
802.16g |

IEEE 802.16

T
Gy Chon” Q & A?
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