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UMA

UMA: Unlicensed Mobile Access
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NGN
NGN: Next Generation Network
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Quadruple Play

Triple Play: Voice + Video + Data

Il

Quadruple Play: Voice + Video + Data + Mobile/Cellular (FMC)
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« L3EETF: Mobile IP
« L7EE") T+ : SIP Mobility



Mobile IP (1)
- Mobile IPv4 (#f7x—X)

CN (Corresponding Node)

HA (Home Agent)

FA (Foreign Agent)

%2
)

Router Advertisement

MN (Mobile Node)
o IR—LFRL X (MN: ih—L)
SATT7RLUR (CoA: #E)%)



Mobile IP (2)

» Mobile IPv4 (T—485% 7z —X)

CN (Corresponding Node)

IP7ELR
HA (Home Agent)
(¢) ]
7—% | MN —
Z )
1% / / -
CN| 7—% 3
h7&)LiE
CoOA|MN | 7—4%
FA (Foreign Agent)
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MN (Mobile Node)

o IR—LF7RL R (MN: 7R
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SAT7RLR (CoA: #B1%)



Mobile IP (3)

« Mobile IPv4 (& &EFIE)

EFE:  « MN (Mobile Node): ¥ Ehi
* CoA (Care of Address): Ut 7L X (HFESF LSBT
« HA (Home Agent): B &jscT—> 2k
* FA (Foreign Agent): #8ikT— Tk
« CN (Corresponding Node): :@{E%F

EEIJMATELADSZE !

« MN A FA H\5 CoA Z+55 (Discovery: Advertisement, DHCP %),
« MN %Y HA [Z CoA & %9 % (Registration),

« CN D5MD /47 yb%E HA A MN (ZhT)LikEri% 35 (Delivery),

e MN (&, ZIE/TYRDATEILILZIZEEST—2%E21E,

e MN [, IEETTFLRIE MN OFEFE., CN IZHL T/ ybhEEE,




Mobile IP (4)

* Route Optimization (ZAFEOEIEA T aY)

CN (Corresponding Node)

HA (Home Agent)
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\@/‘// —-—"
CN| 7—4%
AE3—=3Ik
Registration (CoA)
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Mobile IP (5)

« Fast Handover (1) %
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Mobile IP (6)

e Fast Handover (2) fEE{E MIP

4 FA DREREE. )

[ERBIERAMVRADHDITFIT
= MAP ZBEMNEWLRYIES TV T

EIENE RSN D
. Y,
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Mobile IP (7)

e Fast Handover (3) /\Y 27U T ENA X R T4

Buffering (Fast MIP) Bi-casting (Simultaneous Binding)

Ny bBRDHEE: HMIP EDFAEHEHAEE (CN & MAP [CEZHZ D)



Mobile IP (8)

 Mobile IPv6 (T—% & &)

CN (Corresponding Node) HA (Home Agent)
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Mobile IP (9)

« Mobile IPv6 (& &EFIB)

IPv4 &EDELN:

FA MBELLE: IPv6 Stateless Address Autoconfiguration

Home Address Option: MN [XFIETT7FL X% CoA ELTEE
Destination Option: Binding Update 7T —4%/\ Yk ZEE LN
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MIPv6 D FIIRE:
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SIPEEY T4 (3)
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MIP Mobility vs. SIP Mobility

BHE) O HAL AR (IP 7 R L R) z— (SIP URL)
LAY L3 L7
— AR HY (MIPv4) 7L
[ 3]
(1) Route Optimization (MIPv4)
(2) MIPv6
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« IEEE 802.11e (WiFi Multimedia)



o FEHBLAN

IEEE 802.11

802.11 PHY Layer

Infra—Red
2.4GHz FHSS
802.11(1/2Mbps)
2.4GHz DSSS 802.11b (5.5/11Mbps)
802.11g (6~54Mbps)
5GHz OFDM 802.11a (6 ~54Mbps)

802.11n MIMO

802.11 MAC Layer

DCF/PCF (RTS/CTS)

802.11e: QoS Enhancement

802.11i : Enhanced Security

802.11n: Enhanced MAX




IEEE 802.11 DCF

 DCF: Distributed Coordinated Function

: Time

DIFS »l  LSIFS —>
_ /,I RTS Data |
source -~
(Tx) S I

SIFS =™ SIFS
o CTS ACK
Destination .-
(Rx) -’l DIFS e
NAV (RTS) CW
Other -
NAV (CTS)
NAV (data)
RTS/CTS/DATA/ACK Defer access Backoff
- o
—
C——
. . RTS: RequestToSend
CTS: ClearToSend
1 » NAV: Network Allocation Vectors

@ SIFS: Short Inter-Frame Space
DIFS: Distributed Inter-Frame Space
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e Service Differentiation

parameter differentiation
(contention window, DIFS, packet

. . DCF [length, etc..)
Single Priority DFS (distributed fair scheduling)
VMAC (virtual MAC)
PCF  |priority queueing
DCF |EDCA (Enhanced DCF Access)
Multiple Priorities PCE HCCA (HCF Controlled Channel

Access)

\

|IEEE 802.11e




IEEE 802.11 EDCF (1)

« EDCF: Enhanced Distributed Coordinated Function
H—ERBIZELS/\VIATRERBOEXRTEICLSHERE

r

count down when medium

I is idle for ATFS period

) ﬁIFS{FﬂG]
AII—-’S[A.(I‘E bI/r/
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|
n
ey 71

e counter frozen
Priority
Mﬂfdi'.lm counter frozen
Prionty

Bus;-l I(ybl / / High Priority

SIFS
RTS |<—> CTS

y
{ —io| le—) Time
I SlotTime
e - - bl o I
defer access N Contention Window P IND A= DX TEHI
AC (Access CW (contention
Categories) AIFS window)
AC: Access Categories Voice 2 3
AIF.S: Arbltra_tlon In_ter-Frame Space Video 2 7
CW: Contention Window Best Effort 3 15
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- RERHI

Throughput (Mbit/s)

IEEE 802.11 EDCF (2)

WME: WiFi Multimedia Extension

. === \/ideo Priority (10 Mbit/s)
W1th WME —— Best Effort Priority (14 Mbit/s)
AL A»vnn ~ A &‘ — Best Effort Priority (14 Mbit/s)
vyf V LAATEY) \ \

l P Prioritized Traffic

... PN D k is maintained

Lower priority

no WME

5 10 15 20 traffic shares

remalmng

A\

F F k‘

MAAY R add '\

10 -f-u—.ﬁd\,—wv
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6 :

o NI Video starved

5 10 15 20
Elapse Time (s)

ITU-T Workshop on Home Networking and Home Services, June 2004.
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« RFC 2508: Compressing IP/UDP/RTP Headers
for Low Speed Serial Links
 RFC 3095: Robust Header Compression



(%) TCP/IP Header Compression

RFC 1144
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RFC 2508

IP/UDP/RTP Header Compression

(CRTP)

20~ 8 12

T
compressed
header

(COMPRESSED_RTP)



CRTPQEEE—F

IP UDP RTP

FULL_HEADER

BEHe (IRRE#IHAIL)

COMPRESSED RTP [E4E (278 k~)
4 [T 4
COMPRESSED_UDP i g ﬁ%g%%ﬁfg )

CONTEXT_STATE

IZ—@&HA (F4—Fk/3\v)
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COMPRESSED RTP

1 byte
< > CID: Context ID I& FULL_HEADER
CID @ MSB TEA
CID @ MSB R
M| RTP M-Ewk
M| S|T] I seq |- -
: : S | RTPo—45 2R FN
UDP FxzvoH L | T | RTPAALREZT
| | IPAYR ID&EE
IP h7+)L1E
MSTI = ‘1111’ WHE (CSRC A)
TMIS T CC <«
IPv4 ID DES5 lorl'=1

RTP —45 2R FUINDESD SorS'=1
RTP 34 LABTDESD TorT'=1

CSRC Rk ; 40/3Ak =) 230k~




RFC 3095

ROHC (Robust Header Compression)

e CRTPOR &

CRTP [F. £EBEFAVILTYTERRD LOLGFRREEEL TS,

= BRI VD IIGTERYBRPELZEDKREVNRITEES,

= INTIREENFERT HE, ELESTELGL (REAIXT D) IKEDN
BT, SBIZ, N YRERED -V CONTEXT_STATE /34y (#1831
ER/Nyk) hREN ., Y UEEE,

. 1

ROHC (Robust Header Compression)

(1) BRIV OBERRICIGCTEMIC TRRE) ZHVEZ ., LoE4EY)
BAYE EffFREECHISEIRT A,

(2) [FLOHIEEILF—HE (2.56/36 #) LD VoIP #ELTL VA &k
TIX., ##R LAN £®D VoIP (VoOWLAN) ~DERRAHILHE



ROHC M 24—)LE9 48

« IP/JUDP/RTP NS DEIT4—ILED ISR 758

INFERED: D 74— )LD S HERI R BEZLE
(. RAO—Ff) -
STATIC: &y arHhIZZE{ELALME SOURCE ADDRESS
(f5l: IN—3FF) DESTINATION ADDRESS
SOURCE FORT DESTINATION FORT o

STATIC-DEF: /\4ykEE Static 74—ILF 5
(IP 7RLRER—IES)

e

[_|
STATIC-KNOWN: BHIFRE Static 74—ILK .

CHANGING: iﬁ;&’f(:g‘ékﬁ'é Dynamic 74_)|/P : DATA :
| |

(Bl: =Y RF IS BA LR T MEYRE) Lo oo oo mom e |
[  not classified a priori [ ] static fields

rarely changing BN static known fields
static or semistatic changing L L 11 inferred

alternating changing

S.Rein et al: “Voice Quality Evaluation for Wireless Transmission with ROHC”, June 2003.



ROHC MIRREER (1)

 EERIDREER « ZIEAIDREER

SUCCESS

/ / ,\\ SUCCESS
BERRIZIGCTER
e ® &

FAILURES FAILURES
IR: Initialization & Refresh (#1#i1k) NC: No Context (#]#i1t)
= FRTDIT4—ILFEREEE = BWGEAVFEHRGL
FO: First Order (:E%%) SC: Static Context (B%)
= Dynamic 74—ILEDHEF = Dynamic Z4—ILRDEFHNLE
SO: Second Order (Z5€) FC: Full Context (&£ 5€)

= R/INIT4—ILRDOHEEH = FTARTDI4—ILREFEHREZELIES



ROHC MIRREER (2)

e ILETE—FNDER

ZEENODITA—R/\VIICIGLTER
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mode

/7 N\

'/

Optimistic
mode

AN

P
<«

Reliable
mode

 ZEAIDKRELEE—FFDER

Unidirectional mode

-

% K\‘

//

\

\\

Unidirectional mode
= byl a R & RARtEYIY

Optimistic mode
= WARtEY Ay HBHEI(—R/\Y)

Reliable mode
=> mARtEYI Ay, BEHLE T —R/\vD

4 .@ N
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'

f\
/"\\4

¥

o)

Optlmlstlc mode

Rellable mode




ROHCOAYA [T 15

* FI4—ILEDEMEDMEFRICEIFSIL

FEI4—ILEDERYSDED R HIEDE, TESHRY . BERICHESIEL-E (B8
E) MBT74—ILREZ TR (BERMIC/NTYNMATTEIEL), [EZBRRMIC
FEIETHEEIE, FTEROAXIH>THFIEEIT,

Window based LSB encoding:

T4—ILEDBRYSHEDLUUIZIHECTHERT HE VRZE RS (LSB encoding).
BEICHSIELE-ESECENSEINIZCO,VRIEEHL. Vs ROAR/IME
[2xt9 24 T yMEEL TEET—ILREZREIE

Self describing variable length value:

SeEEE W% 0. 10, 110, 111 OWVFIMNITT HIETHRBILE VR EERHETEL (1B
[27.14, 21,29 EYR), EET1—ILMEZRSGLEHELTHEIE,



ROHCD/ N\ r vy, 24— vk

e REE JETE—FRJIZIEUCT, EBIZEBDI /N INILT 12 EE

. 1

1 byte
Add-CID B CID: WHAMERFIZBEANISNDEEFIID
WA
base header base header: /Ny RATDEAN &L 784 vk

B4 FZIG LTz dynamic 74— LR DB HEH

extended header: /X4y 24 T(ZIECTEM
SNBEAYT

extended header

RTPT—%
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Header compression algorithms with HDLC as link layer
T T

ROHC® %1% 5E4{h {51

—oe—  CRTP
—+*— ROCCO
IDEAL HC

c N—RAFNEEDD M

100

90

80

HDLC,BER: 10°°
T T T

ROCCO
CRTP

f - 701
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ts [%]

Ee _
) 5
& @
@ €
8 sr /
3 g M
g4
3l
2l
1r 4
0 @ ’_‘ I ’_‘ o I I I =)
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Consecutive packets lost

HEE: /N UhDEGRER
Htem: SEE

#E: EwhT5—% (BER)
feah: /<4 yhORE (PER)

= ROHC % CRTP &Y+ BAEIZHELMEAELY = ROHC [& CRTP LYH/\—RFREEHNDIZ

L.E.Jonsson et al: “Header Compression for IP-Telephony over Cellular Links”, July 1999.
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* SIP Security (7 F1)2JLAR)L)
« RFC 3711: Secure RTP (tzwvia>r L)L)



SIP Security (1)

* HTTPE2EE (Digestil) : 1—H 3L

FREETTL
User A User B
INVITE
|
200 OK
|
o ACK
==

FREEHY
User A User B
INVITE
|
401 Unauthorized
== challenge
Xd
- ACK
m—p
INVITE
Authorization:
S
200 OK
ESibani-
aA—H4 '
AV ELN ACK




Proxy

FRAETHER

User
B 3 v

SIP Security (2)

« JOFIEM: 1—HERSL

User A Proxy User B
INVITE
P
407 Proxy Authentification
¢
ACK
P
INVITE Proxy Authorization
P INVITE
N >
401 Unauthorized
401 Unauthorized <
¢ ACK
ACK >
P
INVITE Proxy Authorization
+ Authorization
User INVITE Authorization
LR ”
i | 200 OK
200 OK <
¢
ACK
P




Secure RTP

« RTP/RTCP/N9rvyhrDEEE1E

SDPIZHEELIRHRZE=E 65

User A User B
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\ ] /4 .
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— SDP
HERCR I E .

ACK

< X 7R
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