




- i - - ii -



- iii - - iv -



- v - - vi -



- 1 - - 2 -



- 3 - - 4 -



- 5 - - 6 -



- 7 - - 8 -



- 9 - - 10 -



- 11 - - 12 -



- 13 - - 14 -



- 15 - - 16 -



- 17 - - 18 -



- 19 - - 20 -



- 21 - - 22 -



- 23 - - 24 -



- 25 - - 26 -



- 27 - - 28 -



- 29 - - 30 -



- 31 - - 32 -



- 33 - - 34 -



- 35 - - 36 -



- 37 - - 38 -



- 39 - - 40 -



- 41 - - 42 -



- 43 - - 44 -

“ 4 . 32 .

.

. .

.

. - D-Me .

D-Me

, , .

,

.



- 45 -

. D-Me PDA

. D-Me 2

D-Me . , D-Me

D-Me .

.

4 10 ,

. D-Me ,

. D-Me ,

.

. D-Me

D-Me . D-Me

.

. 9

. 3

D-Me . 10 ,

. .

D-Me .

.“

“ . . 1

- 46 -

AmI

. AmI 40

. .

. PAN

.

. .

. .

.

. .

40 .

Vehicle Area Network .

.

.

. .

.

.

. 10

. .

.

.

.

. AmI

.”

Ambient for Social

Learning (ASL). ASL ,



- 47 -

.

- 48 -



- 49 - - 50 -



- 51 - - 52 -



- 53 - - 54 -



- 55 - - 56 -



- 57 - - 58 -



- 59 - - 60 -



- 61 - - 62 -



- 63 - - 64 -



- 65 - - 66 -



- 67 -

�

�

�

�

�

�

�

- 68 -



- 69 - - 70 -



- 71 - - 72 -



- 73 - - 74 -



- 75 - - 76 -



- 77 - - 78 -



- 79 - - 80 -



- 81 - - 82 -



- 83 - - 84 -



- 85 - - 86 -



- 87 - - 88 -



- 89 - - 90 -

Traffic class

Service type

Conversational Streaming Interactive Background

Super-high multimedia SC1 SC6 SC11 SC16

High multimedia SC2 SC7 SC12 SC17

Medium multimedia SC3 SC8 SC13 SC18

Low rate data and low multimedia SC4 SC9 SC14 SC19

Very low rate data(1) SC5 SC10 SC15 SC20

Service type Peak bit rate

Very low rate data < 16 kbit/s

Low rate data and low multimedia < 144 kbit/s

Medium multimedia < 2 Mbit/s

High multimedia < 30 Mbit/s

Super-high multimedia 30 Mbit/s to 100 Mbit/s/1 Gbit/s
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Teledensity
Service
usage pattern

Dense urban Suburban Rural

Home SE1 SE4 SE6

Office SE2 SE5

Public area SE3

User groups Applications

SE1 Private user, business user Voice, Internet access, games, e commerce,‑
remote education, multimedia applications

SE2 Business user, small and medium size
enterprise

Voice, Internet access, video conferencing,
e commerce, mobile business applications‑

SE3 Private user, business user, public service
user (e.g. bus driver, emergency service),
tourist, sales people

Voice, Internet access, video conferencing,
mobile business applications, tourist
information, e commerce‑

SE4 Private user, business user Voice, Internet access, games, e commerce,‑
multimedia applications, remote education

SE5 Business user, enterprise Voice, Internet access, e-commerce, video
conferencing, mobile business applications

SE6 Private user, farm, public service user Voice, information application

RE Tele-density (/km
2
)

Dense urban Sub-urban Rural

Macro cell 0.65 1.5 8.0

Micro cell 0.1 0.1 0.1

Pico cell 1.6E-3 1.6E-3 1.6E-3

Hot spot 6.5E-5 6.5E-5 6.5E-5
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SE RE

Macro cell Micro cell Pico cell Hot spot

SE1

SE2

SE3

SE4

SE5

SE6
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Applications Services Traffic attributes

Mean service

bit rate

Average session

duration

Existing

applications

Voice (multimedia and low rate data/

conversational)

64 kbit /s

Video phone (medium multimedia/

conversational)

384 kbit/s

Packet IM,

e-mail

(very low rate data/background)

1 kbit /s

Video mail

(medium multimedia/background)

512 kbit /s

Mobile broadcasting

(high multimedia/streaming)

5 Mbit /s

Internet access

(high multimedia/)

10 Mbit/s

Town monitoring

systems

Voice (multimedia and low rate data/

conversational)

64 kbit/s

Video communication

(medium multimedia/conversational)

384 kbit/s

Medium rate data transmission for town

information monitoring

(medium multimedia/interactive)

384 kbit/s

Low rate data transmission for Reservation

of restaurants, etc. (very low rate

data/interactive)

1 kbit/s

File transfer (super-high multimedia/

background)

50 Mbit/s
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Service category Service environment

SE1 SE2 SE3 SE4 SE5 SE6

SC1 U1,t,1

Q1,t,1

1,t,1μ

r1,t,1

MR1,t,1

U2,t,1

Q2,t,1

2,t,1μ

r2,t,1

MR2,t,1

... ... ... U6,t,1

Q6,t,1

6,t,1μ

r6,t,1

MR6,t,1

SC2 U1,t,2

Q1,t,2

1,t,2μ

R1,t,2

MR1,t,2

... ... ... ... ...

SC3 ... ... ... ... ... ...

... ... ... ... ... ... ...

- 100 -

Service

category

SE1 SE2 SE3

Macro Micr

o

Pico Hot

spot

Macr

o

Micr

o

Pico Hot

spot

Macr

o

Micr

o

Pico Hot

spot

SC1 1 1 1 0 1 1 1 0 1 1 1 0

SC2 0 0 1 0 0 0 1 0 0 0 1 0

SC3 0 0 0 0 0 0 0 0 0 0 0 0

SC4 0 0 0 0 0 0 0 0 0 0 0 0

SC5 0 1 1 0 0 1 1 0 0 1 1 0

SC6 0 0 0 0 0 0 0 0 0 0 0 0

Available RATGs Distribution ratio (%)

RATG1 RATG2 RATG3 RATG4

1 100 – – –

2 – 100 – –

3 – – 100

4 – – – 100

1, 2 20 80 –

1, 3 20 – 80

1, 4 10 – – 90

2, 3 – 20 80

2, 4 – 10 – 90

3, 4 – – 10 90

1, 2, 3 20 20 60

1, 2, 4 10 10 – 80

1, 3, 4 10 – 10 80

2, 3, 4 – 10 10 80

1, 2, 3, 4 10 10 10 70
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App

licat

ions

Services

s: index

SE

m
Market attributes

User density

Um,t,s

(users/100m 2)

Session

arrival

rate/user

Qm,t,s

(sessions/(h ×

user))

Mean

service bit

rate rs
(bit/s)

Average

session

duration

μm,t,s

(s/session)

Mobility ratio

(% )

MRm,s

Stationary
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App

licat

ions

Services

s: index

SE

m
Market attributes

User density

Um,t,s

(users/100m
2
)

Session

arrival

rate/user

Qm,t,s

(sessions/(h ×

user))

Mean

service bit

rate rs
(bit/s)

Average

session

duration

μm,t,s

(s/session)

Mobility ratio

(% )

MRm,s

Stationary
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App

licat

ions

Services

s: index

SE

m
Market attributes

User density

Um,t,s

(users/100m
2
)

Session

arrival

rate/user

Qm,t,s

(sessions/(h ×

user))

Mean

service bit

rate rs
(bit/s)

Average

session

duration

μm,t,s

(s/session)

Mobility ratio

(% )

MRm,s

Stationary

       ∙




33 0.004058 0.000123 64.88706 723,000 0.00405833 190,390

172 0.014201 8.26E-05 47.59882 723,000 0.01420194 488,745

151.2 0.012016 7.95E-05 27.82071 723,000 0.01201666 241,708

6.6 0.000811 0.000123 64.88706 723,000 0.00081166 38,078

47.6 0.003657 7.68E-05 37.04519 723,000 0.00365736 97,958

2.9 0.000215 7.44E-05 41.58596 723,000 0.00021569 6,485
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       ∙




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App

licat

ions

Services

s: index

SE

m
Market attributes

User

density Um,t

(users/1km 2)

Session

arrival

rate/user

Qm,t

(sessions/(

h × user))

Mean

service

bit

rate rs
(kbit/s)

Average

session

duration

μm,t
(s/session)

Mobility ratio (%)

MRm,s

Statio

nary
low high

super

high



- 115 -

App

licat

ions

Services

s: index

SE

m
Market attributes

User

density Um,t

(users/1km 2)

Session

arrival

rate/user

Qm,t

(sessions/(

h × user))

Mean

service

bit

rate rs
(kbit/s)

Average

session

duration

μm,t
(s/session)

Mobility ratio (%)

MRm,s

Statio

nary
low high

super

high
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


&







      ∙



     ∙ ∙ ∙ ∙

   
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