per flow End-to-End QoS

per flow End-to-End QoS

BBQ per flow End-to-End
QoS
QoS
Per flow QoS
(traffic aggregate) flow
DiffServ
per-flow
BBQ per-flow

BBQ(Budget-Based QoS)

QoS

(real-time on-demand)

BBQ

BBQ

3.1 BBQ

1P
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BBQ QoS BBQ

311 All-IP

IP

(Core Network)

(Stub Network)

Wi-Fi WLAN 3G Radio Network

1P
(Entrance Stub Network)
(Exit Stub Network) interconnection

(Backbone Network)

( )

(Edge Router)

(Border Gateway BQ)

(admission control)
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(Access Gateway AG)

Inter-Domain Gateway IP

Audio/
Video
Streaming
server

Inter-0omain
= Gateway
% Border Gateway

E ACCess Gateway

) stub Network
Notebook =
3.1 IP
3.1.2
(End-to-End
path)
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BBQ

3.1.3
BBQ BBQ
Short Path Core Network
PPA (Path Planning
Agent) Long Path Backbone
LPPA (Local Path Planning Agent)
End- to-End Path end user  end user

global ACA(Admission Control Agent)
(link)
short path

long path( )
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3.1

PPAs Short path
Short Path
LPPAs Long path
Long Path
global ACAs  |End-to-End path
End-to-End
long path
Path
314
IP Entrance
Stub network Exit Stub network Backbone short path
long path End-to-End
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TE stub Core Core Stub TE
Network | | MNetwork | | Network Network
End-to-End Service
| |
Stub Backbone Bearer stub
Metwork i Metwork
Bearer Service Bearer
Service (Long path) Service
Core Core
Metwork Network
BEAFEM BeEaArar
SeErvice service
{(short {short
path} path)
Diomai
Inter-Connsction
Link
| |
3.2
3.15
(Quality Entropy)
delay time jitter packet loss
delay time
UMTS DiffServ
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UMTS Qos classes mapping to Diffserv QoS classes

Conversational
traffic

Streaming
traffic

Interactive
traffic

Background
traffic

3.3

( operator

) (Quality Entropy)

network
layer QoS Conversational qc

Network Layer  DiffServ  EF

qc
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3.1.6

QoS

RSVP (Admission Controller)

overhead

BBQ

(link) Ingress Router

3.1.7
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Router

Ingress Router

Ingress Router

Ingress Router

(fairness problem)

Ingress Router

Ingress

Ingress Router

Ingress Router

Ingress Router
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Edge Router

3.1.8

BBQ

(planning time

12:00) (length of time period
(planning cycle) BBQ
24
48
(Iength of time period)
(planning cycle) Concerned Time Period (CTP
) (
) CTP
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Reference Time Period (RTP CTP ) RTP  Ingress
Router CTP
CTP 8 - 9AM RTP

8-9AM RTP CTP

3.2 BBQ

BBQ BBQ

3.2.1 BBQ

quality entropy
quality
entropy
BBQ periodical

traffic pattern [28] BBQ

322

BBQ 3.1.7

QoS
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BBQ
(End-to-End Network QoS Coordination Layer)
long path  End-to-End Path
(Core Network Resource Management Layer)

(Core Network QoS Control Layer)

DiffServ IP
BBQ BBQ
IETF DiffServ
3.2 BBQ
DiffServ
3.2.3
Core Network Coordinator CNC
Long Path Planning Agent LPPA long path

global ACA

3.4
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Stub Metwork

stub Metwork

Core Network

Stub Metworl

Stub Metwork

core Metwork

Core Metwork

Stub Network

Stub Metwork Backhone

LPPA of Indiwvidual Glaobal Aca 1in
.| MA

operator =

Ene | core Wetwork Coordinator
e of Individual Operator

3.4 BBQ
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324

(\ clobal
Admission

A.short path real control Agent

Admission
Control Agent

Traffic
reguast

LEntrance stub
Metwark Bearer

Entrance Stub
Metwork bearer
ervice check

ervice Check

3.5
IP
(Access Network) Global ACA BBQ
Long path Long path short path
short path
3.3 BBQ QoS

BBQ
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BBQ

QoS budget

BBQ

QoS

Ingress  Egress

DiffServ

End-to-End
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' ] Bandwidth Broker === EF Path . QUtgoing

1 Traffic H

: () Edge Router AF Path !

! Incoming '

, Core Router "™ Traffic '
Bandwidth

Incum|ng

Traffic
DiffServ Domain
3.6 BBQ
331
(centralized approach)
(distributed approach) Ingress Router

Ingress Router

Ingress Router

Ingress Router
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3.3.2

BBQ
BBQ
long path  short path
long path  short path
DiftServ Edge Router  Core
Router Core Router QoS
Edge Router 3.7 QoS
Edge Router Edge Router Ingress Router
Egress Router
Ingress Router
(Core Network Coordinator CNC)
( CNO)
L 4 (Bandwidth Broker BB)
L 4 (Short Path Planning Agent Short PPA)
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Edge Router

router Edge Router
Edge Router Ingress Router Edge Router Egress Router
€ Ingress Router Edge Router
o (Bandwidth Order Agent BOA) -
short PPA CNC
LSPPA
o (Admission Control Agent ACA) -
° (Local Short Path Planning Agent LSPPA) -
BOA
ACA LSPPA
Edge Router
€ Egress Router Edge Router

Egress Router
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Local Short
Path Planning
Agent LSPF

A

I.:mg Path °
Planning
% Agent

Release
Resource

DiffServ Domain(Core Network)

333

BBQ

CNC

link

3.7

Resource Manager

BBQ
link
BOA BB
link Edge Router
3.8
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Path-based
traffic demand ___ (bandwidt
statistics of / Short Path ¥,
reference | Planning |
time period b Awent g8
1. Lhk-basgﬂ
1 ! | Bandwidth
U/ Admission Resolrce (1)
1 Control
] Agent{ACA) 3
i 2. Optimal
L resgurce
1 Local Short demand (0)
1 Path Flanning
: Agent/PPA| |
R —— - O T . O O O O . ’
3.8
Ingress Router
Short Path Planning Agent (SPPA) Ingress Router
Ingress Router QoS
SPPA Ingress Router

Ingress Router

BOA

BOA

CNC Bandwidth Broker
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Bandwidth Broker BOA

Ingress Router BOA link-base
Ingress Router Local Short Path Planning Agent (LSPPA)
LSPPA Ingress
Router  Resource Database Admission Control Agent Agent
34
CNC BB
Ingress Router Ingress Router
Ingress Router
Ingress Router
34.1 (Resour ce Reallocation Approach)
BB
Ingress Router BB
Ingress Router BB
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Ingress Router

BB
Ingress Router BB

34.2 (Central Pool Approach)

BB Ingress Router Ingress
Router (threshold) Ingress Router

BOA (Bandwidth Order Agent) BB BB

Central Pool Ingress Router

BB

Ingress Router

BB

Central Pool Ingress Router
BOA BB BB
(First Come First Serve) Ingress

Router

Central Pool

Central Pool

Central Pool
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34.3 (Overbook Approach)

BB Ingress Router
Ingress Router

Ingress Router BB

Ingress Router.

Ingress Router

Ingress Router

Ingress Router

344 (Hybrid Approach)

3441

Ingress Router Ingress Router BB
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BB Ingress Router

Ingress Router

Central Pool Ingress Router

Ingress Router
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Ingress Router

BB
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BBQ

BBQ
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