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End-to-end QoSpath

QoSdomain path QoSdomain pathQoSdomain pathQoS inter-
domain path

QoS inter-
domain path

QoSsignalling – EQ-SSN

QoSrouting – EQ-BGP (path)

RM

QoS Request

QoS Request QoS Request

QoS RequestQoS Request

RA

QoS Request
RM

RM
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Applications VoIP VTC Tele-medicine Tele-engineering

EuQoS
Network
Services

NS1 NS2 NS3 NS4

mapping

mapping

Network Services for intra-domains Network Services for inter-domains

WiFi UMTS xDSL LAN/Ethernet IP

Phase1

Phase2
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Classification 
Policing  
 

Queue selection 
Queue length, drop policy 

Scheduling 

Traffic class #1  

Traffic class #2 

Traffic class #k 

Traffic class #i 

Traffic class #n 

Output link  Input link 
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Tolerance To Tolerance To Inter-
Provider 

Service Class 
(Aggregate) 

Loss Delay Jitter 
PHB 

End-To-End 
Service Class Loss Delay Jitter 

DSCP 
Name 

DSCP 
Value 

Ctrl Low Low Yes CS 
Network 
Control 

Low Low Yes CS7 111000 

Telephony VLow Vlow VLow EF 101110 
Signalling Low Low Yes CS5 101000 

MM 
Conferencing 

L-M Vlow Low AF4x 100xx0* 

RT 
Interactive 

Low Vlow Low CS4 100000 
Real Time VLow VLow VLow EF 

Broadcast 
Video 

VLow Med Low CS3 011000 

MM 
Streaming 

L-M Med Yes AF3x 011xx0* 

Low Latency 
Data 

Low L-M Yes AF2x 010xx0* 

OAM Low Med Yes CS2 010000 

None Real 
Time 

Low LIM Yes AF 

High ThruPut 
Data 

Low M-H Yes AF1x 001xx0* 

Best Effort NS NS NS DF Standard NS NS NS DF 000000 

 

Aggregated types of CoSs Types of CoSs Examples of applications  
CTRL Network control Network routing 

Telephony IP telephony bearer 
Signalling IP telephony signaling 
MM conferencing H.323/V2 videoconferencing (elastic) 

RT interactive Video conferencing and interactive gaming Real Time 

Broadcast video Broadcast TV and live events 

MM streaming Streaming video and audio on demand 
Low-latency data Client/Server transactions Web-based ordering 
OAM Non-critical OAM&P 

Non-Real Time 

High throughput data Store and forward applications 

Best Effort Standard Undifferentiated applications 

 

11 basic CoSs and
4 aggregated CoSs
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ITU Classes of Service 
Network 
perform-
ance pa-
rameter 

Nature of network 
performance 

objective 

Class 0 Class 1 Class 2 Class 3 
Class 

4 
Class 

5 
Class 6 Class 7 

IPTD 
Delay 

Upper bound on 
the mean IPTD 
(Note 1) 

100ms 
 (Note 

3) 

400ms 
 

100ms 
 (Note 

3) 

400ms 
 

1s 
 

U 
(Note 

4) 

100ms 
 (Note 

3) 

400ms 
 

IPDV 
Jitter 

Upper bound on 
the 1 - 10-3 quan-
tile of IPTD mi-
nus the minimum 
IPTD (Note 5) 

50ms 
 (Note 

6) 

50ms 
 (Note 

6) 

U 
 

U 
 

U 
 

U 
 

50ms 
 (ffs if 
this 

should 
be 

lower) 

50ms 
 (ffs if 
this 

should 
be 

lower) 
IPLR Upper bound on 

the packet loss 
probability 

1 x 10-

3 
(Note 

7) 

1 x 10-

3 
(Note 

7) 

1 x 10-

3 
1 x 10-

3 
1 x 
10-3 

U 1 x 10-5 1 x 10-5 

IPER Upper bound 1 x 10-

4 (Note 
8) 

1 x 10-

4 (Note 
8) 

1 x 10-

4 (Note 
8) 

1 x 10-

4 (Note 
8) 

1 x 
10-4 

(Note 
8) 

U 1 x 10-6 
(Note 8) 

1 x 10-6 
(Note 8) 

IPRR Upper bound       1 x 10-6 
(Note 9) 

1 x 10-6 
(Note 9) 

  
ITU Classes 
of Service 

Class 0 Class 1 Class 2 Class 3 Class 4 Class 5 
Class 

6 
Class 

7 

Applications 
(examples) 

Real-
time, 
jitter 

sensitive, 
high in-
teraction 
(VoIP, 
VTC) 

Real-
time, 
jitter 

sensitive, 
high in-
teraction 
(VoIP, 
VTC) 

Transaction 
data, highly 
interactive 
(signalling) 

Transaction 
data 

Low loss 
only 

(short 
transac-
tions, 

bulk data, 
video 

stream-
ing) 

Traditional 
applications 
of default IP 

networks 

  

   

8 CoSs
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Applications VoIP VTC Tele-medicine Tele-engineering

EuQoS
Network
Services

NS1 NS2 NS3 NS4

mapping

mapping

Network Services for intra-domains Network Services for inter-domains

WiFi UMTS xDSL LAN/Ethernet IP

Phase1

Phase2
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 VoIP 
VTC 

(voice) 
VTC 

(video) 
VoD 

MEDI-
GRAF 
(voice) 

MEDI-
GRAF 
(video) 

MEDI-
GRAF 

(data trans-
fer) 

MEDI-
GRAF 
(chat) 

Throughput 
8-64 
kb/s 

6-128 
kb/s 

64-2000 
kb/s 

400-17000 
kb/s 

64 kb/s 
384-1534 

kbps 

Depends on 
file size and 
acceptable 

transfer 
time 

N/A 

Delay 

<150 ms 
(local) 

<400 ms 
(long-

distance) 

<150 ms 
(local) 

<400 ms 
(long-

distance) 

<150 ms 
(local) 

<400 ms 
(long-

distance) 

< 10s 

<150 ms 
(local) 

<400 ms 
(long-

distance) 

<150 ms 
(local) 

<400 ms 
(long-) 

File transfer 
time < 15s 
(preferred), 
<60s (ac-
ceptable) 

Mes-
sage 

transfer 
time < 
2s (pre-
ferred), 

< 4s 
(accept-

able) 
Jitter <1 ms < 1ms Negligible Negligible < 1ms Negligible N/A N/A 

End-to-end 
require-
ments 

(applica-
tion level) 

Loss <3% < 3% <1% <1% < 3% <1% 0 0 

Additional re-
quirements 

 
Lip-

synch < 
80ms 

Lip-synch 
< 80ms 

 
Lip-synch 
< 80ms 

Lip-synch < 
80ms 

  

IPTD 

<100 ms 
(local) 

<350 ms 
(long-

distance) 

<100 ms 
(local) 

<350 ms 
(long-

distance) 

<100 ms 
(local) 

<350 ms 
(long-

distance) 

Not critical 

<100 ms 
(local) 

<350 ms 
(long-

distance) 

<100 ms 
(local) 

<350 ms 
(long-

distance) 

N/A N/A 

IPDV <50 ms <50 ms <50 ms Not critical <50 ms <50 ms N/A N/A 

End-to-end 
require-
ments 

(network 
level) 

IPLR <10-3 <10-3 <10-3 <10-3 <10-3 <10-3 N/A N/A 

Additional re-
quirements 

 
Lip-

synch < 
? 

Lip-synch 
< ? 

 
Lip-synch 

< ? 
Lip-synch < 

? 
Guaranteed 
throughput 

 



Slide 17 KST 2005

2
�	���!2
�	���!2
�	���!2
�	���!������������������������0������0������0������0��������������
��
��
���
��
���
��
���
��
�

QoS Objectives Aggregated 
CoS 

Basic CoS 
(end-to-end) IPLR 

Mean 
IPTD 

IPDV 

Telephony 10-3 100 ms 50 ms RT 
RT 

Interactive 
10-3 100 ms 50 ms 

MM 
Streaming 

10-3 1 s U 
NRT 

High 
ThruPut 

Data 
10-3 1 s U 

Best Effort Standard      U U U 
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Access 1 
(LAN) 

Access 2 
(UMTS) 

Core 

Telephony 

RT Interact. 

MM Stream. 

High Thr. D. 

Standard 

RT 

NRT 

BE 

Over-
provisi
oned 

RT 

NRT 

BE 

User request for 
basic end-to-end 

CoS 

Aggregated 
CoSs 

implemented 
on inter-

domain link 

Aggregated 
CoSs 

implemented 
on inter-

domain link 

Aggregated 
CoSs 

implemented in 
core domain 

Aggregated CoSs 
implemented 
inside domain 

mapping mapping mapping mapping mapping 

RT 

NRT 

BE 

RT 

NRT 

BE 

Aggregated CoSs 
implemented 
inside domain 
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