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Abstract

Tawan fixed network Number Portability (FNP) became available in three
metropolitan areas starting May of 2002. 3G Mobile Number Portability (MNP)
has been defined in the standards as a mandatory requirement. MNP is not yet
required for the 2G mobile communications service in Taiwan. It is time to plan
for it for the following reasons. 1.) The penetration rate of 2G-service has
reached 102% in Taiwan. The market is becoming stagnant. 2.) 3G-serviceisto
be offered in the near future. 3G customers would demand keeping their original
mobile telephone numbers. The goa of this research is to make
recommendations to DGT about the implementation schedule, the technology,
and the regulation framework for realizing MNP in Taiwan.

This study will aso investigate how to manage number resources,
including the possible operation of an entrusted third party, as well as the
feasibility of levying charges on number resource. The purpose is the make the
distribution and management of number resources as fair and efficient as
possible.

Keyword: Mobile Number Portability Management for Telecom Number

Resources Management Mechanism
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MNP

5.1 MNP
1 (Numbering Administration)
2. (Network Signaling)
3. (Cdll Routing & Processing)
4, (Billing & Settlement)
5. (Service & Network Management)
6. (Network Intercept)
7. (Other Functions)

MNP

1. System Set-Up Cost( ) MNP

(fixed telecommunication network

service operators , FTNS)

LNP
MNP AD
(administration database systems)
(0SS)
2. Additional Conveyance Cost( )

(signaling links)
(service control points SCP)

(service switching points, SSP)

3. Per Subscriber Set-up Cost( ) RNO DNO
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(Costing principles)

MNP
® HKTC HKTI

HKTC

DNO

Hong Kong SAR

® FNOs(Fixed Network Operators) HKTC  HKTI

® Mobile operators

® Type A customer costs
MNP

( )

® Type B customer costs
SIM

® Other customer costs
(dialing delay)

) Hong Kong SAR

(splits)
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MNP
MNP

MNP

MNP
SAR
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[ MNP

° MNP (0SS)
150 12
o MNP
([ J
[ J
SIM 10%
5.2.2 MNP (Cost Elements)

(Set-up cost and one-off cost)

(@D} (Solution development costs)
(call forwarding) MNP
(Network ldentifiers) (Directory
Number, DN) (Gateway Numbers, GN)
(Network Numbers,NN) OFTA
HKTC

37 5000 (150 x 0.25 man-year)
HKTC HKTI

NN

2 (Switch software upgrades)
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3 (OSS devel opment and implementation)

NP 0SS

(customer billing systems)
(customer information system)
(ordering system)
(internal service provisioning system)
(maintenance system)

(network management system)

0SS

2man-years, 2100

HKTC 0SS off-switch
on-switch

(additional interconnection charges)

on-switch 0.5 man-year
75
4 (AD system)
AD system
X.25 75000
©)] (Procedural changes)
MNP (point
of sale) DNO
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AD

off-switch on-switch 5.2-1
(MNP )
52-1
On switch 3 manyears ($4.5 million) 2 man-years ($3 million)
Off switch 4 manyears ($6 million) 3 manyears ($4.5 million)

(6) Off-switch solution

HKTC off-switch 100,000
2,000,000
HKTC
HKTC
HKTC

(migration strategy)

MNP IN
HKTC
200,000
HKTC  off-switch
1
IN
(7) (SMS changes)
SMS
(signal relay functionality) MNP

50 MNP

8 (Migration cost)

1500
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D

e

12 10 1500
(Per-subscriber costs)

(Switch and OSS administration)

(doner switch)
FNP
150 off-switch

10
(HLR licenses)

(GMSCs) (HLR)
HLR
(license fee) 90
off-switch
(On-going costs)
(Additional conveyance: additional interconnection
charges)
HKTC 6.7
HKTC HKTC ICGs
HKTC HKTC
(full interconnection) 70% New World TC New World
PCS Hutchison SmarTone dropback

GMSC (Additional GM SC resource costs)

GMSC
RNO (loss of call

forwarding functionality)

GMSC
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( 12 ) GMSC

6 10% 10%
15 10
48 dropback
3 (Additional signaling costs)
HKTC

5.2-2 Extra signaling time per call associated with each solution

Solution Signaling time (s)

Call forwarding 0.2

Database look up 0.2

Call dropback 0.3
4) (Database administration and maintenance)

3 24 240

) (MNP associated procedures)

MNP

NP 10 HKTC 15
(Customer costs)
Q) (Didling delay)
(dialing delay) 0.2

MNP
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5.3
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MNP
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MNP
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6.1

OFTA

3.

Drop-back

6.2

12~18

MNP

BT

MNP

95%

MNP

(General Principles for Cost Recovery)

NP
(system set-up costs)
(per-line set-up costs)
Drop-back
OFTA
6~12 HKTC
HKTC
HKTC 2. HKTC
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[ (communications hub)

6.2-1 MNP (system set-up cost Additional conveyance costs

Per subscriber set-up costs)

6.2-1 MNP

Cost category Brief description

(System set-up cosh) |1 torwardi ng solution

Distributed database solution
HKTC

MNP

(Additional
conveyance costs)

Call forwarding solution HKTC
GMSC
HKTC

Distributed database solution

Call forwarding  Distributed database
(Per subscriber DNO RNO

set-up costs)

(imposition of no inter-operator charges)

51



6.2.1 (Cost Recovery under the

Interim Call Forwarding Solution)

MNP
type 3 benefits
System set-up cost
100%
MNP
OVUM MNP
(PMRS)
1.
HKTC RNO HKTC DNO
HKTC RNO
RNO DNO
2.
6.2-1 GMSC DNO

HKTC

52



DNO HKTC RNO

DNO OFTA
RNO
RNO (ported number)
DNO RNO
DNO ( )
OFTA RNO
RNO LRAIC (reasonable share of common costs)
DNO MNP
MNP
6.2.2
HKTC
(centralized database) HKTC

HKTC HKTC

MNP
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(locdl call)

(1) HKTC HKTC

(agreed fee) OFTA
2 LRAIC
©)

(database dip)
Call forwarding Distributed database RNO LRAIC

(reasonable share of common costs) DNO MNP
RNO

6.2.3
6.2-2 MNP HKTC

6.2-2 MNP
(Cdll forwarding) (Distributed database)

HKTC
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DNO RNO
(interconnect

charge)

DNO RNO
DNO RNO

6.3 MNP

(Methodology for Determining
Fixed and Mobile Inter-operator Number Portability Charges)I DA (Info-communications

Development Authority Of Singapore)

MNP
6.3.1
6.3.1.1
MNP
1
2.
3.
6.3.1.2
MNP MNP
[ ]

[ MNP

55



[ MNP

6.3.2
MNP
MNP
(Long Run Average Incremental Cost, LRAIC) LRAIC
MNP
Forward Looking Economic Costs(FLEC) MNP
IDA MNP
6.3.3
MNP
[ MNP
o
6.3.3.1
1 MNP (MNP Application Processing Costs)
MNP
MNP

2. (Processing Scenarios)

56



@

2

50

51~2000
2000

(Activity Profiles)

(Study Period)

IDA
IDA

(Relevant Costs)

(Staff-related Costs)

MNP

(Accommaodation Costs)

57



MNP

MNP
3 (Facilities Costs)
MNP (
4 (Other Costs)
MNP
5%
(Relevant Volumes)

(1) MNP (MNP Applications)

MNP

o IDA MNP

1 d MNP

o
2 MNP (Personnel)

MNP

3 (Accommodation and Facilities)

MNP
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6.3.3.2 MNP

1. MNP (MNP Monthly Recurring Costs)
MNP
2. (Call Scenarios)
DNO RNO
DNO RNO
RNO RNO
3. (Network Components)

(For each type of call scenario)

(holding time)

4. (Studly Period)

IDA

IDA

5. (Relevant Costs)
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@ (Network Components Costs)

(annualized capital costs)

(capacity)

2 (Operations & Maintenance Costs)

(3) (Others)

MNP
5%

(Relevant Volumes)

@ (Conveyance Volumes)

(current fiscal period) IDA

(call scenario)
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()] (Ported Customers)

6.4 MNP

1997 Orange BT Direction under the
Interconnection regulation 1997 of a dispute between Orange and BT  Oftel
Oftel
1999 11 2001 3 1995
MMC
(cost causation) (cost minimization) Oftel
(direct routing)
(indirect routing)
Oftel

Oftel

MNP

Oftel  Effective Competition Review Mobile(2001 9 26 )
Oftel
(Consumer Outcomes)
(Consumer Behavior) (Market Structure) (Supplier

Behavior) Oftel
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Oftel

MNP

Oftel 2001

MNP

6.5

95-116) NP

MNP
Oftel
Oftel
7
MNP
MNP
Verizon

Sprint local 0.48

62

? SIM

1999

MNP

SIM

FCC

0.23

(CC

0.43



6.6

6.7

MNP

MNP

TAS

63

5 1,000
(Singapore Telecom)
8~10

1.05

MobileOne TAS

1%



MNP

7.1 MNP (Benefits of MNP)
MNP
[ (Type 1 benefits)
) (Type 2 benefits)
) (Type 3 benefits)
a
b.
C.
MNP
[ (Thebest case) MNP Jan/1999
) (Thecentral case) MNP Jun/1999
[ (Theworst case) MNP Jan/2000
MNP
1997 12 1998 2 450 450
100
7.1.1 (Type 1 ben€fits)
(discount)
SIM )
(Threshold discount)
MNP Do

64

(churn)  20%

(churn)  15%

(churn)  10%

SOFRES FSA

So MNP



D1
B Type 1 benefits A
B MNP

Type 1 benefits

Discounts offeredby A

MNP

Number of

alternative suppliers
Do
A
B
Dy
S St
7.1-1 MNP

65

Subscribers

S1



7.11.1 la (Methodology for measuring type la

benefits)
MNP Type 1 benefits Type la
benefits MNP
MNP
(dual sourcing) type 1a benefits

type labenefits

) MNP SME( ) 10
) MNP MNP

) (dual sourcing)

°

Stage 1 (forecasting churn rates)

o Consumer Council
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NP

o
[
Stage 2 (estimating the cost savings)
MNP (average one-off)
348 90%
143 46% 523
7% 628 90%
114 33 8%
Stage 3 (estimating the number of dual sourcers)
(
) MNP
12%
PCS coverage PCS
GSM 18 PCS
(
) dual sourcing MNP
MNP dual sourcing
MNP dual sourcing

MNP

Stage 4 (Adjusting the results to capture transfers in

67



the economy)

stage 2 )
trade-of f
43% SME
SME
7112 la
Type la MNP NPV 7.1-1
7.1-1 MNP la
Scenario NPV (1999~2009) NPV (1999~2009)

HK$Millions(high porting) | HK$Millions(low porting)

Best case 1,116 1,086
Central case 1,116 1,086
Worst case 1,074 1,058
u MNP HK $1,058~HK$1,116 churn rate
porting rate
7.1.1.3 type 1b benefits (Methodology for measuring type
1b benefits)
Type 1b benefits MNP

(lower charges or higher quality result in reduced profit margins then

68



there is atransfer of producer surplus from the original operator which is shared between

the subscriber and the new operator)

PMRS (net
impact) (loss in profits minus the competitor
gain) PMRS PCS

1) (2 (cost saving)
1 MNP (Number of subscribers switching because of MNP)
7.1-2

Problem Personal subscribers (%) SMEs (%)

Number change 59 64

Don know 20 21

Poor coverage 13 12

Cost of handset change 11 5

Cost of terminating contracts 6 4

Higher prices 8 3

Loss of services 7 2

None 2 4

PCS
85%
MNP 3/4

2. (The cost savings enjoyed by those who switch because of MNP)
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Typelb benefit

Do D1
68% SME
CSL New World
P Plus MNP
MNP
SmarTone

SME

(Price discount)

20%

1997

70

MNP
Do D1
93%
(mobility)
50%
Sunday MNP 20%
SmarTone 1993 1996

3% SmarTone



7.1-3 MNP
Without MNP With MNP
Dollars 221.25 206.11
Percentage of average bill size
47 44
( $469.78)
Type 1b berefits 7.1-2 1b
Discounts offered A
47% 1B benefits
44%
Number of
Subscribers
—» 10%~20% extra
7.1-2 1b
7114 1b
Type 1b MNP 7.1-4
1999~2009 NPV 1.09 -~2.16
7.1-4 MNP NPV
NPV (1999~2009)
Scenario
HK$Millions
Best case 1,116
Central case 1,116
Worst case 1,074
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7.1.2 (Type 2 benefits)

Type 2 benefits

MNP
7.1.2.1 (Methodology for measuring type 2
benefits)
CSL Hutchison  SmarTone 80%

PCS
1996 Nickell Nickell Nicolitsas Dryden

7.1.2.2
Nickell 25% 1%

(a 25% decrease in market share leads to a 1% increase in total factor productivity)
Type 2 benefits 1,400 ~1,900 Type 1

benefits  Type 3 benefits

7.1.3 (Type 3 benefits)

7131

Type 3 benefits MNP
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MNP

8
7.1-3
benefits
1. 80% 1.5
2. 20% 5
( $40/per hour)
0
)
@ @
7132
1999 ~2009 Type 3 benefits
MNP 5%

73

6,900

Type 1 benefits

20%

$40

10%

Type 3 benefits

~1

600

Type 3



7.1-3

On average 8 regular callersto a

T~

20% are not informed

mobile phone subscriber

/

80% are informed

of anumber change of a number change

i i

1.5minutes to X Vaueof Vaueof X 5 enquires are made
change an entry time ($40/hr) time ($40/hr) lasting 1 minute each
Time cost of

Time cost of looking 10% of callsincur air

i +
changing a number .| for new number +

time cost at $1/minute

HK$ Millions, high porting

Ported customers X = Type 3 benefits
7.1.4
MNP 7.1-5
7.1-5 MNP
Scenario NPV (1999~2009) NPV (1999~2009)

HK$ Millions, low porting

Best case 1,467 1,427
Central case 1,402 1,362
Worst case 1,275 1,249
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7.2 MNP

MNP
OVUM 1997 1 ”
” Oftel
MNP 42%
MNP 96%

7.3 MNP

2001
(NAD, Number Administration Deed)
NAD LECG 2001 11 [38] LECG

(NonLinear Pricing) NP
(Linear Pricing) NP

NP
LECG
1. $74m  $89m

i $43m  $192m

() -$54m  $21m
2. MNP $61m $72m

¢ $5m  $124m

o -$30m  $45m
3. NP $46m  $65m

° -$4Am  $42m
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NP

NP



° -$49m

@ NP
%)
7.4 MNP
Ovum 1997 MNP
4.,538m ( 16,917m )
1,880 [11]
7.5 MNP
1995 MNP 160m (
3,074m ) 160 [11]
7.6 MNP
MNP
100%
MNP 15 60
20%
80% 90
MNP 64,104m
7.6-1 2000
15-20 1,768,347 40-44 1,859,355
20-24 1,992,372 45-49 1,678,885
25-29 1,828,743 50-54 1,250,525
30-34 1,855,510 55-59 800,735
35-39 1,946,820

90
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7.6-2

() ()
15-20 4,269 40-44 6,258
20-24 4,370 45-49 5,596
25-29 4,831 50-54 6,088
30-34 6,710 55-59 4,457
35-39 5,331
7.6-3 80%
() ()
15-20 6,038,702,341 40-44 9,308,043,818
20-24 6,965,031,777 45-49 7,516,239,000
25-29 7,068,213,611 50-54 6,090,792,353
30-34 9,959,902,669 55-59 2,855,192,229
35-39 8,302,520,581
64,104,638,378
A
TEKELEC
MNP $5m
2
MNP 2G 3G
$70m 2,400m
64,104m 2,400m MNP

61,704m 2,746
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8.1 MNP

MNP

for Mobile Number Portability Provision

8.1.1

® Directory Number(DN)

® Administration Database(AD)

® AD Maintenance Agent(MA)
AD

® GN Database

® Network Operator (

® DNO

® RNO

® MNP Provider
service)

® Origina DNO

® PMRS

® Transit Network

MNP

2000

(translation)

PMRS PCS )

(Doner Network Operator)

(Recipient Network Operator)

(origination network)

78

MNP 3 Procedures

(ported number)

(Network Operator)

(gateway number,GN)

(FTNS)

(number portability translation

RNO



8.1.2

® NPR (Number Portability Request)

® NTNPR NPR (Negotiation of NPR)

® AKNPR NPR(Acknowledgment to NPR)
® CLNPR NPR(Cancellation of NPR)
® ACNPR NPR(Acknowledgment to CLNPR)
® APN (Advice of porting number)
® AKAPN APN(Acknowledgement to APN)
® CLAPN APN(Cancellation of APN)
® ACAPN APN(Acknowledgment to CLAPN)
® SCAPN APN(Successful Completion of APN)
® ARPN (Advice of Relinquished Porting Number)
[ (Handling of Porting Requests)
8.1.2.1 MNP (MNP Application Form)
RNO MNP
8.1.2.2 MNP (MNP Transaction Form)
RNO DNO MNP
DNO 20 DNO
30 RNO
8.1.2.3 (Procedures and Timing)
1. MNP NPR
2. NPRs (AM 9~12)

(1) DNO 16 00 AKNPR

79

(DNs)



(2) RNO 17 30 APN
©) MA 19 00 AKAPN
4 (cutover window) 12 00~14 00
NPRs (12 00~18 00)
() DNO 16 00 AKNPR
(2) RNO 17 30 APN
3) MA 19 00 AKAPN
4 (cutover window) 01 00~04 00
RNO 12 MNP DNO
12~14 DNO 12 30
MNP
RNO 18 00 MNP DNO
1-4 DNO 18 30
MNP
RNO DNO MNP 19 00 DNO
19 30 19 00
RNO 14 DNO
(working day)
8.1.2.4 NPR
NPR RNO RNO MA MNP
DNO NPR DNO AD OFTA
ODNO
8.1.25

(Exceptional Case)
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8.1.2.6 AD

A B AD D
8.1.2.7

1 (information required)

RNO MNP RNO MNP

DNO RNO DNO
{
(BR number) DNO
}
2. RNO
RNO

1)

2 DNO

€) (active)

4 4.7.1

(5) MNP RNO DNO

(6)

(7) (collect a ticket for the cutover window

allocation)

(8)

9) MNP DNO
3. DNO

DNO NPR DN ID/BR

DNO AKNPR
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DNO RNO (Exceptional Case for MNP Provision)

8.1.3 / (Criteriafor Rejecting/

Canceling a Porting Request )

8.131 DNO
1. DNO
[
[ BR
) DNO
[
) SIM
® RNO NPR
® DNO MNP
[ (Double porting)
2. DNO
8.1.3.2 RNO
RNO 6.2
8.1.3.3
1. DNO MA
APN  AKNPR DN
2. MA
MA AD APN DNO

MA (rgjection code) " R7”

82
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8.1.4 / (Proceduresfor Rejecting/

Canceling a Porting Request )

8.1.4.1 DNO
1. DNO 7.1.2.3 NTNPR RNO
@ (reserved)
)
3 BR
) DNO
) (reserved)
(6) (reserved)
) (reserved)
)
9) SIM
RNO
(10) MNP
(11) RNO NPR
(12) DNO MNP
(13) (Double porting)
2. NPR MNP
RNO NTNPR RNO
NPR( ) CLNPR NPR(

D) MNP DNO RNO
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8.1.4.2 RNO
1 17 00 RNO
2. RNO CLAPN MAs
21 00 CLNPR DNO

3. RNO 17 00

8.1.4.3
D
8.1.5 (Porting Resour ces Allocation)
8.1.5.1 (Centralized Ticketing service, CTS)
(first-come-first-served) RNO (allocate tickets) CTS
14
5000 RNO DN CTS
CTS CTS
1
(@) (1 00~4 00)-3000
2 (12 00~14 00pm)-2000
2. RNO
3. CTS RNO
4, NPR NPR
5. RNO

6 OFTA OFTA
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8.1.6

1. MNP
2.
8.1.6.1
1.
2.
(1) RNO
2

OFTA

(Dispute Resolution/Ar bitration)

(hot line)

MNP

(Escalation Procedures)

(Incorrect Handling of Data)

(Persona Data Protection Ordinance)

(Handling of delayed Porting Requests)

DNO

OFTA

3. Escalation Levelsfor Network Operators

(

Escalation Level

)

(front line supervisor)

MNP

OFTA

8.1.7

8171

8.1.7.2

1. MA  AD

(Fault Handling)
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RNO D

2. (data exchange file)
3. (Frame Relay failure)
1) MA Frame Relay
2 2
AD (System Failure procedure) MA
MA

4. GN Database Failure

GN MA
5, (CTS Failure)
15

(1) CTS

2 CTS

©) (booking) (booking sheet)

(4) CTS

®)

(ticket inquiry and cancellation)

8.1.8 (Treatment of Mobile Number)
1 ” The Numbering Plan for Telecommunications services in
Hong Kong’
2.
3. RNO

4, RNO 3 RNO (relinquished)
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. RNO

(crossing-auditing cycle)

8.1.9
RNO MNP
. RNO Calling Number Display Service
(
DNO
RNO
RNO SIM
RNO DNO customer care center
. RNO MNP Pre-pad
DNO MNP
C
8.1.10

HKTA 2103(Issue 2)
HKTA 2104(Issue 3)MNP
MNP (Issue 3)

MNP (Issue 3)

87

(original DNO)

AD

DNO

MNP

ID/BR



9.1

9.1.1

( ) NPA (Numbering Plan Area)
(Area Code)
(Central Office Code)

(Station Number)

FCC 2000 (Number
Resource Optimization)
(Carrier Identification Code, CIC) 080 090
1992 FCC

1997 FCC NANC(North American Numbering
Council) NANC NANPA(North American
Numbering Plan Administration) NANPA
NANC 1997 Lockheed Martin NANPA
Lockheed Martin 1999 Neustar

1 FCC

88



FCC

ITU-T FG2

500

FCC

(Central Office Code)

Code

9.1.2

NANPA
NANPA FCC NANPA
NANPA

NeuStar NANPA

CO Code 10,000  Station Number
CcO

10,000

(Number Pooling)

10,000

89



1,000 1,000

1,000 CO Code

RN(Routing Number)

10,000

100

100 1,000

N umber Pooling

2002 11 24

9.1.3
(NAD, Number Administration Deed)
NAD NAD (NAD Management Committee)
M-co NAD M-co

NAD
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9.2

9.2.1
ETO 1999
7 ( nr48464)
(Fees for numbers)
P
(Licensing
Directive)
(general authorization) (individual licenses)
9.2.2
(carrier

selection prefixes)
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(A annual recurring fee) (S single-payment)

fee for allocation(a)( ) fee for reservation(r)(

(digits)

(reserved) (allocated)

9.2.3

ITU-T Recommendations

Telephone numbers (E.164)

Data network numbers (X.121)

IMSIs (International Mobile Subscriber Identities; E.212)

ISPCs (International Signalling Point Codes; Q.708)

NSPCs (National Signalling Point Codes; Q.704)

X.400 names (X.400 series)

X.500 names (X.500 series)

NSAP addresses (Network Service Access Point addresses; X.213)
[INs (Issuer Identifier Numbers; E.118)

Object identifiers (X.660 series)

CUGICs (Closed User Group Interlock Codes; X.180)
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NCCs (Network Colour Codes; ETSI standard ETS 300 523).

Centrex codes (only nationally defined).

9.23.19.231

1. standard telephone number

2. service numbers (mobile service) (freephone
080) (premium rate services 090) (personal
number services) (service access code)
800( 080)

(non-geographic numbers)

3. short numbers (special service 911) (directory
enquiry 105 104 )

9.2.3.29.2.3.2 (Data Network Numbers)

Data Network Identification Code(DNIC)
Network Termination Number(NTN)
DNIC NTN
9.2.3.39.2.3.3

9.2.3.4(International M obile Subscriber Identification, IMSI)

IMSI Mobile Network Code(MNC)
Mobile Subscriber Identification Number(MSIN) MNC 2 3
9.2.3.59.2.34 (1SPCsand NSPCs)
(signaling) ISPC
NSPC
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9.2.3.69.2.35 (X.400 names)

Message Handling System(MHS) Administration
Management Domain(ADMD) MHS Private Management
Domain(PRM D)
9.2.3.79.2.3.6 (X.500 names)
9.2.3.89.2.3.7 NSAP

Open System Interconnection
access point

9.2.3.99.238 1IN

9.2.3.109.2.3.9 (Objective Identifiers)

9.2.3.119.2.3.10 CUGIC

(closed user groups)

9.2.3.129.2.3.11 NCC

GSM
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GSM

9.2.3.139.2.3.12 Centrex

Centrex

Centrex

921 922
) 923 9.2.4
GDP(12,493 )

925 926

925 926

(335

95
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Centrex

GDP



9.2-1

S A r a
BE( )| CH( ) DK( ) | ES( FL( ) FR( ) IT( ) NL( ) LU( )
Standard
=104 A=0.2684 A(N=0.0114 | A(r)=0.005
telephone | S=0.0872 | $=0.094 =0. A=0.03 A=0.34 (n=0. (N=0. $=0.12
numbers A=0.0124 A=0.0157 A (2)=0.0228 A (8)=0.01 A=012
Short 3 4 3 5=1,239
numbers
A=3.134 A=26,843 A=43,731 A(r)=22,867 A(r)= 25,820 A=1,239
A A@=45734 | A (a=51 640
119 114
A=8,746 A
A=1,567 A=2,684
5 A(r)=12,910
A=1,749 A(2)=25,820
A=784 -

A=353
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9.2-1

(

)

BE( )| CH( DK( ES( FL( FR( ) IT( ) NL( ) LU(C )
Service
numbers
Freephone | S=0.1239
A=0.6197 A=0.03 S=57 $=0.12
A(n)=28 A=0.12
080 A (a)=57
Shared
revenue | S=1,239 A=0.03 S=57 $=0.12
A= 6,197 A(r)=28 A=0.12
A(a)=57
Per sonal
portable | s=0.1239 A=0.67
numbers

A=0.1239
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9.2-1

()

BE( ) | CH( DK ( ES( FL( FR( ) IT( ) NL( ) LU( )
VPN S=908
access code A (n=227
( A
(2)=454
)
Carrier S=1,239 A=0.03 3 4 4 S=908 S=1,239
selection A=12.395 92,509 A(r)=22,867 A(r)=51,640 A (=227 | A=1,239
code 4 A (2=45734 | A (@=103280 |
18,502 1 5 (a)=454
5 A(r)=228,674 A(r)=25,820
3,700 A(a)=457,347 | A (9)=51,640
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9.2-1 ()
BE( ) | CH( DK( ES( FL( ) FR( ) IT( ) NL( ) LU( )
Prefixes
Prefixes S=1,239
for VPN A=12.395
Prefixes 3
for special A 50,459
purpose
networks 4
A =10,092
5

A= 2,018
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9.2-2

S A r
BE( ) CH( ) | DK( ) FL( ) FR( ) IT( ) NET( ) LU( )
Per 1/100 5=313 per 10.000 A= 50,459
IMS’s S=372 A =63 A= 2,684 A= 10,092
operator code
A=2,018
CUG IC code A=1.7
Per 1/10 S=125 A 2,684 A 11,353 S=908 S==991
Data network S=37 A 627 A (r) 227 A =495
nr A 372 A (a)
454
S=372 S=1,239
X.400 names
A 1,239
S=940
ADMD names

A =313
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9.2-2

()

BE( ) CH( DK( ) FL( FR( ) IT( ) NET( ) LU( )
PRMD names S=313
A=63
X.500 names S=372 S=313 S=1,239
A =63 A= 1,239
[IN"s S=125 A 2,684
A=125
Object S=313
identifiers A=63
NSAP-Address
DCC type
ICD type

NCC codes
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9.2-2

(

)

BE( ) | CH( DK( ) FL( FR( )| IT( )| NET( ) LU( )
ISPC S=372 S 125/hr A 26,843 A 1,682 S=908 S$=991
A=12.395 A 627 A(n)= 227 A =495
A (a)=454
NSPC S=372 S=313 A= 34 S=908 S=991
A A =63 A(n)= 227 A =495
=12.395

A (3)=454
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9.2-3

S one off fee A annual fee
S(r) one off fee in the case of allocation of a number that had been A(r) annual fee for reserved numbers
reserved before A(a) annual fee for allocated numbers
BE CH DK ES FL FR IT NL LU
Standard | per 10.000 | Per 1.000 per per number per number per number per number per number part
E.164 S:372 S1254 number A 0.03 A 034 A(r) 0.0114 | A(r) 0.005 of ablock of
telephone | A : 124 A 627 A 0.2684 A (@ A (a) 0.01 1,000 of 10,000
numbers per 10.000 0.0228 S0.12
S 940 A 0.12
A 157 per number in
amount < a
block:
S61,97 +
n*0.24
A 61,97 +
n*0.24
Short All: S 3digit per number 3digit A. 4 figures 3digit S1,239
125/hr A 26843 | A003xa 43,731 A(r) 22,867 | A(r) 51,640 A 1,239
numbers 3figures 4 digit factor indica- | 4digit A 8,746 | A (a) 45,734 | A (a) 25,820
A 3134 A 2,684 | tingthe num- 5digit A 1,749 4 digit
4 figures ber of 8 3 6A 353 A(r) 25,820
A 1,567 9-digit num- A (@
5figures bers occupied 12,910
A 784 in the num-
bering plan

103




9.2-3 ( ) )
BE CH DK ES FL FR IT NL LU
Service
numbers
Freephone per number 8 digits per number part
Freephone per 10.000 A 0.03 reservation | of ablock of
S: 1,239 S57 1,000 of 10,000
A 6,197 A 28 S0.12
allocation A 0.12
S57 per number in
S(r) 28 amount < a
A 57 block:
11 digits S61,97 +
S7 n*0.24
S 11 A 61,97 +
A9 n*0.24
shared 3 digit for per number reservation | per number part
shared re- A 0.03 S57 of ablock of
revenue venue A 28 1,000 of 10,000
S:1,239 allocation S0.12
A:6,197 S57 A 0.12
S(r) 28 per number in
A 57 amount < a
block:
S62+n*0.24

A 62 +n*0.24
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9.2-3

) )

BE CH DK ES FL FR IT NL LU
personal/ | per 10.000 S
portable S1,239 1-9 numbers 17
numbers | A 1,239 10-1000
numbers 50
> 1000 numbers
168
A/ number
0.67
VPN reservation
access S 908
code A 227
alocation
S908
S(r) 454
A 454
carrier 4 digit per number A internationd 4 digits 4 digits reservation S1,239
selection | S1,239 A 0.03xa trafic A(r) 22,867 | A(r) 51,640 | S908 A 1,239
code A 12,395 factor indica= | 3digits92,509 | A (a) 45,734 | A (d) A 227
tingthenum | 4digits18,502 | 1 digit 103,280 allocation
ber of 8-digit 5 digits 3,700 A(r) 228,674 | 5digits S908
numbers occu | A nat long A (a) 457,347 | A(r) 25,820 | S(r) 44
pied in the distance A3 A 454
numbering 3 digits 92,509 51,640
plan 4 digits 18,502

5 digits 3,700
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9.2-3

X

)

BE CH DK ES FL FR IT NL LU
Prefixes
prefixes for | 4 digit
VPN S1,239
A 12,395
prefixes for 3digit A 50,459
Specid 4 digit A 10,092
purpose 5digit A 2,018

networks
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9.2-4

S one off fee A annual fee
S(r) one off fee in the case of allocation of a number that A(r) annual fee for reserved numbers
had been reserved before A(a) annual fee for allocated numbers
BE CH DK FL FR IT NET LU
IMS’s per /100 | operator code | per 10.000 | 3 digit A 50,459
S372 S 313 A 2,684 4 digit A 10,092
A 63 5digit A 2,018
CUG IC code per group of 10 A
17
Data network nr | per 1/10 S 125/hr A 2,684 A 11,353 per /10 DNIC | S991
S37 A 627 reservation A 495
A 372 S908
A 227
allocation
S 908
S(r) 454
A 44
X.400 names S372 S1,239
A 1,239
ADMD names S 940
A 313
PRMD names S313
A 63
X.500 names S372 S313 S 1,239
A 63 A 1,239
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9.2-4

)(

BE CH DK FL FR IT NET LU
[IN's S 125/hr A 2,684
A 125/hr
Object identifiers S313
A 63

NSAP-Addresses

DCC type S A

ICD type S A

NCC codes A

ISPC S372 S 125/hr A 26,843 | A 1,682 reservation S991

A 12395 | A 627 S908 A 495

A 227
alocation
S908
S(r) 454
A 454

NSPC S372 S313 per group of 10 A reservation S991

A 1239 | A63 34 S908 A 495

A 227
allocation
S908
S(r) 454

A 454
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9.2-5

BE( ) CH( ) DK( ) E¥ ) FLC ) FRC ) ITC ) NLC ) LU(C )
(GDI)D 24,7488,0132,67913, 8583, 924, 3320,0@286, 293, 369 12,|493
E.164 ( ) 0.0372 0.094 0. 2684 003 0.34 0.0114 0.005 0.12
0.0124 0.0157 0.02280.01 0.12
( ) 0.65 1.07 3.56 0.9496.170.20 0.11 - 1.15 1.3
0.22 0.18 - - - 0.41 0. 22 - 1.15 0. 43
Short numbers 3,134 26843 4373573451640 1239
( ) 35, 7436, 157 - 793, B829%, 96915, 848 11, 841521,/299
Freephone 0.6197 0. 03 57 0.12
( ) 10.86 - - 0.94 - - - 1,0171.15 25(8
Shared revenue 6, 197 0.03 57 0.12
() 108, 586- - 0. 94 - - - 1,0171.15 27,401
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9.2-5 ()
BE( ) CH( ) DK( ) E¥ ) FLC ) FRC ) IT(C ) NL(C ) LU(C )
( GT’ 24,7488,0182,67913, 8583, 9@4, 3320, 086, 293, 369 12,[493
%mﬂﬁﬁme 0.12309 0.167
() 2.17 - . i 3.03 - . - - 2. b0
VPN access code 45 4
( ) 8,103 8, 103
&wﬁiiﬁm” 12,395 18, 585, 731403, 28054 1239
( ) 217, 190- - - 335, 8%, 26231,%,070131, 841603,/]234
VPN prefix 12, 395
() 217,190 217,190
Special prefix 50,459
() 915, 267 915,267
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9.2-6

BE( ) CH( ) DK( FL( ) FR( ) LU( )
(GDI)D 24, 74538, 01432,679 23,904, 33220, 06264, 2435, 369 12,]439
IMSl's 58509 ( )
1092 ( )
201 8 ( )
( 883, 445 883,445
176, 693 176,693
35,332 35,B32
CUG IC code 1.7
( 30 3(
Data netowrk nr 372 627 2,684 11, 3534514
( 6,292 6,903 34, 374 198, 770 80920, 3214 44, P79
X.400 names 1,239
( 11, 429 11,429
ADMD names 313
( 3,446 3, 446
PRMD names 6 3
( 694 6 9|4
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9.2-6

()

BE( ) CH( ) DK( ) FL( ) FR( ) IT( ) NL( ) LU( )
(GDI)D 24, 74538, 01432, 679 23, 90244, 33220, 06264, 2 HU>H, 369 12,1439

X.500 names 63 1, 239

( ) 694 11, 429 6, 0|6 2
IIN's 125 2,684

( ) 1,376 34, 374 17, B75
Object identifiers 6 3

( ) 6914 6 9|4
ISPC 12. 395 627 26, 843 1,682 45 4 495

( ) 210 6,903343, 775 29, 4409 7, 8214, 566 65, 454
NSPC 12. 395 63 3.4 45 4 495

( ) 210 694 60 7, 8214, 566 2,670
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924

(interrelation between licensing and fee) (the
control of market access) (individual license) (notification)
(obligation) (NRA)

(light licensing regime)

ETO

ETO NRA(National Regulatory Authority)

ETO NRA

ETO

(non-discriminatory)

(the level of fees for this kind of operator

in EU countries seems unlikely to have an effect on competition)

100

1999 3 ETO (excessive fees)

113



9.3

2002 4 Numbering and Electronic
Addressing [23]
9.3.1
9311
[ | 1,000 10,000
[ | 10,000 100,000
9.3.1.2
[ | (the estimated number of applications)
[ | (the revenue requirement)
[ | (the variation in resources required between
categories of application)
9.3.1.3 (Non-application costs incurred by
Commission)
(
9.3.14 (Sharing the value of number resour ces)
(annual basis)
[ |
[ |
[ |
(the large blocks of pre-assigned numbers such as Geographic Numbers and
Mobile Numbers will attract nominal charges)
9.3.15 (Sharing the value of cherished
number s)
[ | (Auction)
[ | (At administratively fixed prices)
[ | (Sale by tender)
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(Any combination of these means)

9.3.2
9321 (Fairness and equity)
9.3.2.2 (Transparency)
9.3.2.3 (Process efficiency)

9.3.24 (Value)

9.3.25 (Cost recovery)
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9.3.3

9331

9.3.3.2

9.3.3.3

9.3.34

9.3.35 (Commonly Known Short Codes)

9.3.3.6

9.34

9.3-1 (2002 )

) )
(Application Type) (Fee Normal (Fee Specia
Assignment Application) Assignment Application)

(Geographic Numbers)

10,000 number blocks 150 200
1,000 number blocks 150 200
(Special Service Numbers)
10,000 number blocks 250 350
100 number blocks 250 350
Less than 100 number blocks 250 350

(Mobile Numbers)

10,000 number blocks 250 Not applicable
100,000 number blocks 250 Not applicable
1 million number blocks 250 Not applicable

1,000 Not applicable

(Short Code Numbers)
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9.3-2 (2002 )

(¢ )
(Number Type) (Annual Rental)
(Geographic Numbers)
10,000 number blocks 100
1,000 number blocks 50
(Special Service Numbers)
10,000 number blocks 10,000
100 number blocks 1,000
Less than number 100 blocks 500
(Mobile Numbers)
10 million number blocks 500,000
1 million number blocks 100,000
100,000 number blocks 50,000
10,000 number blocks 10,000
(Short Code Numbers)
3 25,000
4 10,000
5 5,000
Not Applicable

(Commonly Known Short Codes)

94

(Information Development of Authority of

Singapore, IDA)
National Numbering Plan 2002 5

(PSTN) (Radio N etwork) 8
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0 3
(prefixes for International Direct Dial)
1 4/5
IN
2
3
4
5
6 8 (PSTN numbers)
5
8
9 3 ( 999 995) 8
(radio network numbers)
5. 800 10 800 7
800+1/2/3 +3/2/1 +3 =10
6. 8888 1234
IDA 10,000 486
PSTN
S$50(NT 980) (Paging) S$30(NT 588)
7. DID(Direct Inward Dialing) IDA  number-to-line
4 DID 100 DID 4 DID
200 IDA  number-to-line 100
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10.

11.

S$5(NT 98) IDA
4 0000 9999
(1) PSTN 15%
) 50%
3 30%
3 Access Code
(1) Access Code A B A
001 002
2 S$50,000(NT 980,000)
©) S$50,000 GST
4 Access Code
(1) Access Code A B A
1688 1899
) S$50,000
©) S$50,000 GST
1800/1900

(1)  1800-XXX XXXX (X=0 8)
)

3) S$20,000

1900- XXX XXXX (X=0 8)

S$20,000(NT 400,000)

GST
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9.5

1 (Australian Communications Authority, ACA)

2. Telecommunications Act 1997 2002 4 23 2

Telecommunications (Amounts of Annual Charge) Determination 2002

3. (number’ s length)
4,

(@) (incoming only international numbers)

(internal network numbers) (testing numbers)

)
5 10
6.
1.

(10 ) $0.0109633971( 0.211782134
)
$100,000
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¥

101 3 100000. 00
102 4 10963.3971
103 5 1096.33971
104 6 109.633971
105 7 10.963397|1
106 8 1.09633971
107 9 0.109633971
108 10 0.0109433
109 1 0.00109633971
110 12 0.000109633971
111 13 0.0000109633971
112 14 0.00000109633971
113 15 0.000000

(10 ) $1.09633971( 21.178213446 )

$100,000
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(%)
101 3 100000. 00
102 4 100000. 00
103 5 100000. 00
104 6 10963.3971
105 7 1096.33971
106 8 109.6339710
107 9 10. 9633971
108 10 1.096339[1
109 1 0.109633Pp71
110 12 0.010963B971
111 13 0.001096B33971
112 14 0.000109p33971
113 15 0.0000100633971
96 IP
ARIN( ) RIPE APNIC( ) 1P
TWNIC
IP TWNIC 1P
TWNIC  APNIC
APNIC
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9.7

edu.tw
gov.tw

com.tw

TWNIC

900

ICANN

ISP

IP

IP

TWNIC

ISP

APNIC

Domain Name

TWNIC

270

(Top Level Domain Names)

123

APNIC
APNIC IP
TWNIC
APNIC
TWNIC
IP
IP
TWNIC
450 450

DNS(Domain Name Server)

2002



5 1

Jbin .inffo .name. .pro

nctu.edu.tw

ibm.com.tw

Aw

0.8

9.8.1

90.8.2

(Registry Operators)

.COOp .aero .museum

IBM

scarce resources

124

.com

nctu



10.

digits

125



11.

12.
13.
14,
15.
9.9
9.9.1
4 (10,000 ) 486
4 50 (
1000 ) GDP 20,892 1.67
600
9.9.2
10,000 100 ( 916 )
0.0916 GDP 3,391 0.27 0.34
21 GDP 18,607 1.49

14.1
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9.2-5

0.18

9.9-1

GDP GDP

0.41 0.22

127

1.15

2.37

0.22



9.9-1

( )
E.164 ( ) 2./375. 82
Short numbers( 521,299
Freephone ( 258
Shared revenue 27,401
Personal portable number( ) 2.60
VPN access code( 8,103
Carrier selection code( ) 603, 234
VPN prefix( ) 217,190
Special prefix( ) 915, 267
883, 445 (
IMSI'g( 176, 692 (
35,331 (
CUG IC code 29. 76
Data netowrk nr( ) 44,079
X.400 names( ) 11,429
ADMD names 3,446
PRMD names 694
X.500 names( 6, 062
[IN's 17,875
Object identifiers( 69 4
| SPC( 65, 454
NSPC( 2,670

9.10
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6.
7.
8.
9.
10. ITU-T FG2
9.11
1.
2.
a
b.
C.
d.
e.
f.
g.

129



130



MNP

10.1

10.

11.

131



12.

13.

14.

15.

16.

17.

10.2

4.1.4

4.1.6

MNP

132

MNP



133



10.3

TAB

134



2G

3G

135



MNP GSM TS02.66  TS03.66
3GPP TS22.66 TS23.66 Signaling
Relay Function, SRF Intelligent Network, IN

ITU
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137



138



2.

11.1

NPAC

NPAC

MNP

MNP

MNP

MNP

NPAC

MNP

NPAC

NPAC

91

139

MNP

NPAC

local database

92

NPAC



MNP NPAC

94 1 1 MNP NPAC
MNP NPAC
MNP
2G 3G 3G 2G
3G MNP NPAC
MNP
4.
SIM SIM IMSI (International Mobile

Subscriber Identification )

SIM
5. MNP
GSM(TS02.66 03.66) 3GPP(TS22.066 23.066) MNP
(1) (Signaling Relay Function, SRF) (2).
(Intelligent Network, IN) MNP GSM  3GPP
6. MNP MNP
MNP

MNP MNP
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11.2

SCarce resources

digits

141



Aw

.com

GDP 11.2-1

GDP
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11.2-1

( )

E.164 ( ) 2.37/ 5.182 CUG IC code 29. 76
Short numbers( ) 521,299 Data netowrk nr( 44,079
Freephone ( ) 258 X.400 names( 11,429
Shared revenue 27,401 ADMD names 3,446
Personal portable number( ) 2.60 PRMD names 694
VPN access code( 8,103 X.500 names( 6, 062
VPN prefix( ) 217,190 IIN's 17,875
Specia prefix( ) 915,267 Object identifiers( 694
883, 445 ) 1SPC( 65, 454
IMSI'Y( ) 176, 692( ) NSPC( 2,670
35,331 ( Carrier selection code( 603, 234
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10.

11.

12.

Analysis of Number Portability and Carrier Selection in Denmark, a report by

Fischer & Lorenz to NTA, 24 January 1996.
Austrian Telecoms '99, Vienna, 14 January 1999-02-03.

Conference Costing & Pricing for Number Portability, Vision in Business, Cologne,

30 November - 1 December 1999.

Conference European Number Portability, Vision in Business, Paris, 13 Dec.

1998.

Conference Number Portability 99 and Workshop Implementing Mobile Number
Portability, IBC, Amsterdam, 11-13 January 1999.

Consumer Demand for Telecommunications Services and the Implications of the
Convergence of Fixed and Mobile Networks for the Regulatory Framework of a
Liberalised EU Market, Study for EC DGXIII, Discussion Document for Public
Workshop of 30 June 1999, Squire, Sanders & Dempsey L.L.P. and Analysys
Ltd.,June 1999.

ETSI ETR NA-020072 "Administrative support of Service Provider Portability

for geo graphic and nongeographic numbers”, April 1999.
ETSI GSM 02.66 "Support of MNP - Service description”, April 1998.
ETSI GSM 03.66 "Support of MNP - Technical realization" January 1999.

Feasibility Study & Cost Benefit Analysis of Number Portability for Mobile
Services in Hong Kong, final report by NERA and Smith System Engineering to
OFTA, London, May 1998.

Final Report On Number Portability For Mobile Networks, ECTRA, 4 April 2000.

Second Interim Report on The Effect of Number Portability on National Number
Administration & Management, ETO, 26 January 2000.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

ITU-T SG2 Supplement "Number Portability”, November 1998.

Mobile Number Portability to be Implemented from 1 March 1999, Press Release,
OFTA, Hong Kong, February 1999.

Netzbetreiberportabilitat im Mobilfunkmarkt - Auswirkungen auf Wettbewerb und
Verbraucherinteressen (network operator portability in the mobile market - effects
on competition and user interests), Diskussionbeitrag Nr. 199, Wissenschaftliches

Institut fur Kommunikationsdienste, Bad Honnef, Germany, December 1999.
Number Portability Conference, Vision in Business, Brussels, 20 May 1998.

Number Portability for Public Mobile Services in Hong Kong, Statement of OFTA,
Hong Kong, 9 June 1998.

Number Portability Functional Specification, Issue No. 3 - Geographic,
Non-geographic and Mobile Portability, United Kingdom, 30 June 1998.

Number Portability in the Mobile Telephony Market, consultation document by
Oftel, July 1997.

Number Portability in the Mobile Telephony Market, Explanatory Note, by Oftel, 3
October 1997.

Number portability in Sweden, a report from Ovum to PTS, February 1997.

Number portability in The Netherlands, a report by Ovum for HDTP, 14 March
1996.

Numbering and Electronc Addressing, Consultation Paper, 26 April 2002.

Oftel. Number Portability Costs and Charges. Technical report, The Office of

Telecommunications, Janauary 1997.

Porting Process Manual - Issue 3, Mobile Number Portability Focus Group ,

United Kingdom, 26/11/98.

Report on Technical Options for Mobile Number Portability Implementation in
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27.

28.

29.

30.

31.

32.

33.

35.

36.

Australia, ACA, March 1998.

Requirements for Mobile Number Portability by Database Solution, OFTA, Hong
Kong, August 1998.

Rules and Procedures for Number Portability (Administrative & |IT Processes),
Rev B, Document no.: APG25 024B, Telecommunication Industries Association,

Administrative & 1T Process Group, Denmark, 15 April 1999.

Samenwerkingsovereenkomst  Nummerportabiliteit (Cooperation Agreement

Number Portability), The Netherlands, 9 September 1997.

Study on the Cost Allocation for Number Portability, Carrier Selection and Carrier
Pre-Selection, Final Report for DGXIII of the European Commission, Volume |

and Volume Il, Europe Economics & Arcome SA, October 1999.

Tariff Tramsparency in a Multi-Operator Environment, a report to the Information

Society Directorate General of the European Commission, Ovum, November 1999.

Technical Options and Costs for Achieving Number Portability: Final Report, a
report by Smith, Arcome and Nera for the European Commission, 29 October

1997.

Technical realisation UK Mobile Number Portability - Mobile Number Portability
Task Group, February 1998.

Technisch Weekblad (Technical Weekly), The Netherlands, 27 January 1999.

Towards a new framework for Electronic Communications infrastructure and
associated services, The 1999 Communications Review, Communication from the
Commission to the European Parliament, the Council, the Economic and Social
Committee and the Committee of the Regions, European Commission, November

1999 (COM (1999) 539).

Update to the March 1998 Report on Technical Options for Mobile Number
Portability Implementation in Australia, ACA, November 1998.

146



37. Mobile number portability, Yi-Bing Lin,Imrich Chlamtac, Hsiao-cheng Yu

38. www.nz.m-co.com/upload/sectionimages/226 M aster%20Final %20L TNP.pdf
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1.0 20
() 10 2.0
()
10 15-20 2.0 21-25 3.0 26-30 4.0 31-35 5.0 36-40
6.0 41-45 7.0 46-50 8.0 51-55 10.0 56-60 11.00 60-64
()__
10 <32 20 32 ~46 3.0 46 ~57
40 57 ~67 50 67 ~77 6.0 77 ~89
7.0 89 ~103 8.0 103 ~123 90 123 ~156
100 >156
()
10 <3 203 ~18 3.0 18 ~27
40 27 ~34 50 34 ~40 6.0 40 ~46
7.0 46 ~54 8.0 54 ~64 9064 ~80
10.0 80 ~132 110 >132
()
10
2.0
3.0
4
!
1057 895 84.7%
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Al

A.l1l
<500 244 27.3%
500~1,000 391 43.7%
1,001-1,500 114 12.7%
>1,500 146 16.3%
895 100.0%
>1500 <500
AR 27.3%
1001 -
12,

500~1000
43. 7%

Al2

>1,500 <500
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A3

A.3.1
814
66 15
A.3.2
9,549
12, 060 9. 5409
10, 006
8, 06
6. 0 ¢6 4 7 4 7
4, 0 (o
0 o |
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A4

A4l
3
3 36-40 73
15-20 178 41-45 66
21-25 212 46-50 52
26-30 159 51-55 17
31-35 125 56-60 7

15-20
20. 0%

. 21-25
. 26-30 0
: 17.80%

6,710 4,000 7,000
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6, 006 53322
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10, 060 9043647
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10.

11.

12.

13.

14.

157
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15.

16.

17.

18.

19.

20.

21,

2G

3G

158

080



MNP
3GPP TS22.66 TS23.66
Relay Function, SRF

ITU

159

GSM TS02.66 TS03.66
Signaling

Intelligent Network, IN
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161



162



163



164



165



166



MNP
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6.
5
7. 2G ( ) MNP 2G 3G
3G
2G MNP B
8NPAC 2 ( NP )
B
9. NPAC 10~15  ( ) (
)
NPAC
10. NPAC
NPAC
NPAC
11. MNP ?

7.6
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12.

13.

14.

15.

16.

17.

LLC?

?

413

MNP

MNP

MNP

3G

2G

NP

3G
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NP

6.4

7.1

20%

7.6

NP

MNP



18. NPDB

CALL FORWARDING

B
19. NP
MNP
B
20. [ ]
(]_) ====
(2 =======
(3) ====
21.

(1) ACQ (All Call Query)

(2)

170
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3 ( C.J

[ NPAC NPDB
® NP NP NPAC
® NPAC NPDB
[ NPDB Routing Number
Direct Rout
NPAC ? Number Holder

/
T [ HLR
Originating ocal |, RN
NPDB J~

2. NPDB . N e e

PARTY-B "
11 Cdl MSB YHLR |- © MSRN
4RN+MSISDN > HLB~ . Mms
, - VLR
A {__/ ".._~ - .
1.2 Cdl MSB

A 8. 7 e
GMSC - .
_MSRN MSRN. *.
9.  MSRN ‘MS.
: NPDB : : VMSC

LHLR: Q /
: VLR: ! B Subscription

C.1 All call Query-Call Flow- 4 ( C.2)
)
[ Gateway MSC LOCAL NPDB
NP :
Routing Number Direct Rout.

[ LOCAL NPDB Call

Forwarding .
® NP NP E-mail ; FAX
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Number Holder

Originating

L ocal
@)
- RN

3.

A

2. NPDB ot
PARTY -B -

1.2 Cdl MSB

- NPDB : 10.

 GMSC:
"HLR: - /
VLR B @ Subscription

C.2 All call Query-Call Flow- (5) ACQ
o : IN NP
o NP NPAC
o
B
22. 2G 3G NP
(1) NP ( NP )
@)
©)
B MNP
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23.

24,

(1)

(4)

(5)

(6)
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Call Forwarding



(7)

o
25. 2G-2G
C1l
MNP MNP
e 1994 OFTA OVUM 1999.3. 1
e 1997
« 1996 OFTEL “Fair Trading in Mobile 1999.1.1
Service Provision” MNP
e 1997 4
1998 ETO MNP 2003 7
1997 8 FCC MNP 2003 11
1997 ACCC ACA MNP 2001 9
1997 10 BIPT MNP 2002.1.1
1999 7 PTS MNP 2001 9
1998 4 RegTP MNP 2002 11
2000 10 ART MNP 2003 6
C.1 MNP
MNP MNP
26.
1

)
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©) (

( FCC

3G

" range holder”
MNP
MNP

MNP

NPAC

MNP
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3G

MNP



2

MNP
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10
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low tier
919 11 4
1. 1900
1)
2 1900
(3 1900
MNP
2. MNP (Call forwarding solution)
(1) GSM(TS 02.66 and 03.66) (SRF) (IN)
2 MNP (Call
forwarding)
MNP MNP

(Call forwarding)

MNP
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©)

MNP
Dear Sir,
1)
B
Page 153

(Number Range Holder)

(Call Forwarding)
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()

2G 3G low-tier

low-tier

Number Portability

Portability Low Tiew Operator

2G/3G "Service"
Service portability Low-tier
©)

?
(Central)
2G/3G Operatos
operators
low-tier

Dear Sir
1. 2G 3G low-tier low-tier
2.
3.

179

2G/3G Operators

Portabolity ( Low Tier

Number Portability

low-tier

Number Portability

Mesh Link

Number Portability



1997 4

1999 3
2003 3
: 2003 7 1
1 2G 3G low-tier low-tier ?
low-tier
2. ?
Email
Dear Sir:
Sorry for late to response.The following information is for MOBITAI ( ).
1.2G 3G low-tier low-tier ?

MOBITAI do not have any comments for thisissue. MoBITAI will follow DGTregulation

to operate.
2. ?
MOBITAI suggeststo use the " " methods to

implement. Becuase it is easy way to handle billing and call routing for MOBITAI.And it

will NOT spend alot of money for capital investment to add the extra equipments.

Low-tier 2G

40
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low-tier 2G (service type)
MNP (Operator Number
portability) low-tier MNP 2G 3G MNP

MNP  Service Number Portability

MNP

2G MNP

2~3

MNP

MNP

94/1/1 MNP
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