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Interconnecting Switches


FOR INFORMATION
Question 6/1: 
Interconnection

STUDY GROUP 1
SOURCE:
NEPAL TELECOMMUNICATIONS CORPORATION

TITLE:
INTERCONNECTION SITUATION IN NEPAL

________

Abstract: 

In the present situation, as radio paging operators are the only private telecom operators besides the Internet service providers, this paper outlines the problems in interconnection with the paging operators. The key issues are:

Shortcomings in the regulatory and legislative framework

· Burden of high license fees and tax systems on operators and consumers

· Weaknesses in enforcement of the law and the regulations on implementation and expansion of service

· Inadequacy of numbering plan to serve nationwide needs of paging services

· Resistance to sharing of revenues among competing operators
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1. ABSTRACT

In the present situation, as Radio Paging operators are the only private telecom operators besides the Internet Service Providers, this paper outlines the problems in interconnection with the Paging Operators. The key issues are:

· Shortcomings in the regulatory and legislative framework

· Burden of high license fees and tax systems on operators and consumers

· Weaknesses in enforcement, of the law and the regulations on implementation and expansion of service

· Inadequacy of numbering plan to serve nationwide needs of paging services

· Resistance to sharing of revenues among competing operators

2. INTRODUCTION

The liberated telecom market now has 5 paging operators and 11 Internet service providers. The wired network is still the monopoly of the incumbent operator. The questions or issues for the study are discussed here by doing case studies of the Radio paging operators. Most of the issues mentioned in the directives are covered and some issues and questions, which do not relate to paging operators, are omitted. As the Internet operators have had no agreement with NTC, it is discussed only briefly. 

3. THE LEGISLATIVE AND REGULATORY FRAMEWORK:

a) NTA (Nepal Telecommunications Authority), the Regulator, and NTC (Nepal Telecommunications Corporation) are both under the Ministry of Information and Communications. NTC is not authorized to make important decisions on its own. This delay in the decision-making process makes the operation complicated. Details of Legislative and Regulatory framework is given in the Annex A.
b) The Regulator is grossly short of experienced human resources in the relevant discipline.

c) One of the most important issue in the Interconnection is the issue of Quality of Service. The policy doesn’t state anything regarding the QoS.

4. CASE STUDY OF RADIO PAGING OPERATORS

a) At present, for paging a subscriber in Kathmandu from outside the Kathmandu valley, they have to pay long distance charges for paging. A common demand of all the paging operators is to allow paging calls from all over the country at local charging rates. Details of Interconnection with Radio Paging operators is given in the Annex B.

b) The Radio Paging operators claim the license fees and other costs such as the royalties and tax are too high which causes high pricing of services to the consumers. The various taxes and royalties come to about 51% of the revenue, which are over-burdening the operators financially, and the implication is high cost to the end-users.
A tentative cost detail of establishing a paging operator is provided in the Annex B (1.8)
c) In the Interconnection Agreement, it is agreed to follow the ‘sender keeps all’ method of revenue sharing, so there is actually no revenue sharing at all. The leasing of interconnection medium is provided free of cost by NTC. The operators claim as their network is helping generate revenue for NTC, they are entitled for share of revenue about 40% of it. The operator with a customer base of 4000 paging subscribers has about 60000 call terminations per day, which generates approximately US$ 2600 (1 paging call = 3 pstn calls) of revenue per day to NTC. A sample traffic data towards one of the paging operators is given in the Annex B (1.9).

d) The numbering plan for Paging Service is highly inadequate, as digit for analysis of geographic region is not foreseen. So the paging service with its assigned numbering is limited to Kathmandu only and paging from international destination is not possible as the numbering is conflicting with a national area code. The details of assigned numbering plan for paging service is given in Annex B (1.6)
e) Not sufficient regulatory guidelines and control for the implementation, therefore no uniformity of service. More details with example are given in Annex B (1.7).

5. INTERNET SERVICE PROVIDERS

There is no interconnection agreement with Internet Service Providers, but the ISPs want an agreement for the following issues:

· Leasing of E1 links 

· Co-location of RAS 

· To be able to charge the customers for Internet connection at only one point, either at the ISP or NTC and share the revenue.

More details of Internet Service Providers are given in the Annex C.

6. CONCLUSION

The work of this Study group shall provide general outlook of interconnection situation in Nepal. From the study, it is felt that NTA’s Guideline for interconnection, based on which the new operators are to formulate the interconnection agreement with NTC lacks some important details. Especially by considering the case studies of interconnection with the Paging Operators, we hope to reach some conclusion regarding the important issue like interconnection charges and revenue sharing between operators and apply the same in the future interconnection agreements with other kind of telecommunication service providers also.

ANNEX A

1 The Legislative and Regulatory framework

Brief history of liberalization in the telecomm sector in Nepal

	1992
	National Communications Policy
	Following the return of democracy in 1989, Nepal adopted the policy of liberalization in the telecommunication sector to develop the telecommunication services as a pre-requisite for the development by having the private sector participate in this sector

	1996
	The Telecommunications Act
	Put forth for the purpose of having the service operated in a fair and competitive atmosphere by the telecommunication service providers. 

	1999
	National Telecommunication Policy revised
	The policy was revised with the objective of making various types of high standard and reliable telecommunication services easily available to all in the kingdom. The policy also lists out the telecommunication services which are liberalized.


1.1
The Framework

The Ministry of Information and Communications is the highest legislative body for telecommunications in the country. Until few years ago, before the establishment of the Nepal Telecommunications Authority (NTA), the ministry did the task of frequency management and regulated the Radio and Television broadcasting services. NTC, the Government owned monopoly operator, was a self-regulator for telecommunications. After NTA was established in 1997, NTC was relieved of its regulatory functions. In its current role, the ministry formulates the policies, based on which, the NTA issues license to the telecomm operators and formulate the regulatory guidelines including that for interconnection. Figure 1 below illustrates the legislative and regulatory framework in the country.

NTC is owned completely by the Government. The Chairman of the Board is the Secretary of Ministry of Information and Communications. All major decisions are controlled by the Ministry. The Ministry governs both the NTA and NTC. The Government has plans to bring reforms in the telecommunication sector of the country by liberalizing (privatizing) NTC completely. However, very little has been done in this regard. 

1.2
The Regulator

[image: image1.wmf]The regulator, Nepal Telecommunications Authority (NTA) in Nepal, as the executor of Government policies, issues the license to the operators, collects license fees and other royalties. The regulator also issues rules and regulations for the operators of the sector. It also deals with requirements of the interconnects. However, NTA is greatly handicapped because it is short of experienced human resources for various important tasks it has to perform as a regulator. 

FIGURE 1

ANNEX B

A case study of Radio Paging Operators

After obtaining the license from NTA, the paging operators negotiate with NTC for an interconnection agreement. The paging operator who started its service first actually negotiated and arrived at an agreement, which was then followed by all the other paging operators. 

1.
The Radio Paging Network

1.1
The Interconnection Medium and Co-location

The copper loops with HDSL modems are used for 2 Mb/s PCM interconnection as illustrated in the Figure 2 below. As mutually agreed, the wire lines are leased by NTC to the Paging operators free of cost and the HDSL modems required is provided, installed and maintained by the operators themselves. NTC permits the co-location of necessary equipment (modem) and provides power for the equipment. NTC issues special permits to provide access to the paging operator’s maintenance personals into its premises.
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FIGURE 2

1.2
The Point of Interconnection

The network configuration of all Radio Paging operators are similar, therefore the network configuration described here applies to all the paging operators. In Kathmandu, NTC has two tandem-local combined switches in its network which are connected to two national/international toll switches in the higher hierarchy and to local switches in the lower hierarchy (see figure below: Kathmandu valley network). In this network layout, NTC has identified the two tandem switches, namely Naxal, a S12 J-Rack switch and Central III an EWSD switch as the point of interconnection gateways. As NTC has no special arrangement for the Point of Interconnection, and because the loop is leased to the operator, the interconnection gateway is considered the Point of Interconnection.

[image: image3.wmf]INCUMBENT(NTC)
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FIGURE 2 A

1.3
The band-width requirement by Paging Operators

The bandwidth requirement of all the paging operators for the moment is only two streams of 2 Mb/s PCM, one for Automatic Paging and the other for Operator assisted alpha-numeric paging (see figure 3 for typical configuration). If the traffic demands, the operator will request NTC for additional PCMs, which NTC is obliged to provide.


FIGURE 3

1.4
Technical facilities required in POI gateways

1.4.1
The signalling system

The signalling system used to interconnect with paging system is R2MFC with ANI (A-number identification). There is provision to upgrade this to CCS7 if traffic demands. Trunks are provided only for one way traffic from the PSTN to the pager. The signalling system should confirm to NTC specification and the interconnection should support these requirements.

1.4.2
Inter Administrative Revenue Accounting (IARA)

One essential facility required in a gateway switch is the facility to record the accounting information by time of day corresponding to the tariff slots. It should measure the call duration and number of calls for the purpose of revenue sharing. A sample of such an IARA report is given below.

Sample of IARA Report

PATIS//NEPCPZ1V76410755/013                                                                    00-02-12  14:59:26

3695                           fsos1/OMC0                             2944/01870    

DISPIARSTAT:MTYPE=IARSTAT1,DNAME=CALCU2,ONAME=INTASC;             EXEC'D

IARSTAT1: MEASUREMENT PERIOD OF JOB 6759

STARTED: 00-02-01 AT 00:00   ENDED: 00-02-12 AT 14:00

NO OF ACCOUNTS: 1462                                       

DNAME=CALCU2   ONAME=INTASC   CNTR1=AUTO DAUT                         

	TARIFF
	CALL

ATTEMPTS
	HOLDING

TIME1 (SEC)
	HOLDING

TIME2 (SEC)
	CALLS

ANSWERED
	CONVERSATION

TIME (SEC)

	
	
	
	
	
	

	DAY
	286
	11140
	9405
	41
	4286

	EVE
	0
	0
	0
	0
	0

	NIGHT
	0
	0
	0
	0
	0


	TARIFF =
	Day, Evening and Night are three different tariff zones in a day. The start and end of these tariff zones are specified when creating the tariff.

	HOLDING TIME1 =
	Total holding time inclusive of the conversation time also

	HOLDING TIME2  =
	Total holding time for before the switchthrough connection (ringing).


The above sample was taken from an international outgoing trunk-group. As there is no revenue sharing with the paging operators, this feature is not yet activated for interconnection with the paging operators.

1.4.3
Detailed Billing system

Detailed billing may be required to verify the call minutes recorded by the IARA system or to analyze other problems. The incumbent should be able to produce detailed billing for resolving disputes related to billing and revenue sharing.

1.5
Charging for Paging calls

Charging for a call from a NTC subscriber to a paging subscriber is the same as that for a local call. One of the common demands of all the paging operators is that the paging service should be available at local charging rate from all over the country. At present, for paging from outside Kathmandu, the long distance rate is applied. The service providers are also demanding that, the subscriber without long distance dialing facility should be able to access paging service located outside its charging area. Both these requirements could be met if the paging operator provides a POP in each charging area.

1.6
Numbering Plan

The numbering plan for paging service is assigned by NTA when issuing the license to operate. But there is lot of confusion and disagreement in the use of assigned numbering plan with NTC. The assigned numbering plan is as illustrated below. The operators have been awarded license for operating throughout the country, but the allocated numbering plan usage is limited to within Kathmandu only. Because of this limitation, the paging service has been started in the other towns without the use of assigned numbering plan. This is done by terminating the paging call to a local directory number in hunting and transferring this call to the operator in Kathmandu for manual paging with operator’s assistance only. 

96 X Y ZZZZZ


96

: Access code for paging


X

: Operator Id, 0-9 (max 10 Pager Operators)


Y

: Auto or Manual paging, 1 = auto paging, 2 = manual paging

 
ZZZZZ
: Pager subscriber number.

The major flaw in the numbering plan is, it does not have a digit to distinguish the geographic region. It is also conflicting with an area code ‘096’ in national numbering plan, as a result of which, international incoming paging is not possible. In an incoming international call, a discriminating digit 0 is added to make the paging access code 96 to 096 which actually is an area code for a destination in national numbering plan.

1.7
Non-uniformity of service among operators

Due to lack of sufficient guidelines and control from the regulator, the paging service among the operators is not uniform. For example, a comparison of paging the subscriber of two different operators is as follows:

For Automatic paging,

Paging operator A: 

Dials complete 9 digits (9681xxxxx) followed by numeric message code after the beep tone.

Paging operator B: 

Dials first 4 digits (9671), wait for announcement, dial 5 digit pager number to be paged (xxxxx) wait for announcement and dial own directory number to be displayed in the pager.

1.8
Tentative cost of establishing a Paging Operator, 
(from a case study of Kat-Easy radio paging)
	1
	Location of the operator
	Pako, New Road Kathmandu

	2
	Operating Range
	Kathmandu, Bhaktapur and Patan

	3
	Number of paging transmitters
	2 (Simultaneous dual transmission from two transmitters)

	4
	Customer base (as of March 2000)
	800+

	5
	Customer growth rate per day
	10-15 

	
	Cost of setting up a Pager Company
	

	6
	License fees (for 5 years, within Kathmandu only)
	US$ 30000

	7
	Equipment Cost (incl. Of tax)

Pager Switch (5000l)

Dual Transmitter

EPBX with ACD

HDSL Modems

Limited spares
	US$ 120000

	8
	Stock of pager units (1000 units)
	US$ 45000

	9
	Office setup cost

Servers/Computers/Network Accessories, Telephones, EPBX etc.
	US$ 25000

	10
	Running Cost per annum (40 staff)

Salary, Electricity, Telephone, Transport etc
	US$ 70000

	11
	Advertisement cost per annum
	US$ 18000

	12
	Yearly Frequency License  fees 
	US$ 170

	13
	Up-front amount to be paid to NTC for Interconnection, E1 links provided free of cost
	None

	
	Pager Tariff
	

	14
	Cost of pager unit
	US$ 50

	15
	Monthly flat charge 
	US$ 3.6

	
	
	

	
	Cost of NTC to provide the Interconnection
	

	16
	Copper cables ( 8 pairs)
	US$ 2400

	17
	PCM interface in the Switch (excluding the common control parts) ( two E1 links)


	US$ 1300

	
	Typical PSTN - Pager traffic
	

	18
	approx. 3000 calls/day towards pager operator with a customer base of 800+
	

	
	NTC's revenue per annum from calls generated by the pagers , with typical assumption of 3 calls per each paging call 
	US$ 47500

	
	Approximate total pager subscribers as of today (5 operators) 
	10000


Taxation :

VAT

10% on the revenue

Royalty
6% on Revenue

The License fees are US$ 30000 for service within Kathmandu only and US$73000 for providing the service for whole Nepal
1.9
Sample Traffic Measurement data for PSTN to Paging Network 

Traffic measured for : DTI Pagers

Number of circuits: 60

Customer base: 1500

Traffic day : March 3,2000 Monday

	Traffi Hour
	CC:O

(1)
	TC:O (erlang)

(2)
	SEIZURE

(3)
	Occupancy/ call (seconds)

(4)

	0
	1
	0.0000
	2
	0.00

	1
	0
	0.0000
	0
	

	2
	1
	0.0000
	1
	0.00

	3
	0
	0.0000
	0
	

	4
	6
	0.0500
	6
	30.00

	5
	2
	0.0000
	2
	0.00

	6
	6
	0.0250
	6
	15.00

	7
	89
	0.5500
	80
	22.25

	8
	176
	0.9500
	170
	19.43

	9
	219
	1.0000
	216
	16.44

	10
	311
	1.4750
	311
	17.07

	11
	366
	1.8250
	364
	17.95

	12
	379
	1.8500
	372
	17.57

	13
	396
	1.8000
	395
	16.36

	14
	385
	1.6000
	382
	14.96

	15
	398
	1.8000
	390
	16.28

	16
	371
	1.7500
	363
	16.98

	17
	369
	1.7750
	362
	17.32

	18
	329
	1.4500
	314
	15.87

	19
	216
	1.0750
	199
	17.92

	20
	162
	0.8250
	145
	18.33

	21
	89
	0.4500
	85
	18.20

	22
	65
	0.3500
	65
	19.38

	23
	17
	0.0750
	17
	15.88


	peak traf(erl)
	0.1850
	mean holding time (24 hr) in sec
	14.30


peak traf/hr/cct(erl)
0.0014

usage / day/cct(min)
2.0860

CC:O
Calls Carried (Bids)

TC:O (DERL)
Traffic in deci-erlang

SEIZ
Seizures

As the above traffic data is only for a day, it is highly inadequate for analysis. But it is apparent from the data that the 60 circuits provided is highly under-used. As also apparent from the data, the occupancy per call is very small which could be used to cost the paging calls appropriately from which the paging operator, NTC and the consumer can benefit.

ANNEX C

1.
The Internet Service Providers

The Internet Service was started in Nepal in 1995 when there was neither policy nor any kind of regulation from the Government for operating this service. The licenses were issued to the Internet Service Providers only in 1998, following the establishment of NTA. The policy came only in 1999. The ISPs have no agreement of any kind with NTC till date, whereas interconnection agreement is required with NTC according to NTA’s interconnection guidelines. The ISPs are interconnected with NTC network by use of analog subscriber lines, acquired in the same way as any other NTC’s customer would. As there is no agreement of any kind, there is no agreement for revenue sharing or any other interconnection issues. 

However, the ISPs are looking forward to have an agreement with NTC in near future, in which following points are hoped to be negotiated:

a) Provision of sufficient E1 links for dial-up connection.

b) Co-location of RAS in NTC’s major exchanges and 2 Mb leased lines for connecting the RAS with the Router at the main node.

c) To charge the customers for Internet use at only one point, either by NTC for the dial-up connection in the subscribers telephone bills and share its revenue with the ISPs or make the call free in which case, the ISP will share its revenue with NTC.

The volume of Internet traffic is growing and may cause switch failures if Internet Back-bones are not established properly by providing POP appropriately. For this the ISPs should have Interconnection agreements with the NTC regarding the PSTN interface and the leased lines for the POPs. To have an idea of Internet traffic volume, a sample traffic observation for 24 hours is provided below. 

The data is only for one day, but considering approximately 2000 dial-up lines for all 11 ISPs operating, and log-in sessions as long as 57 minutes (cell 13, 8 in the table below) could have adverse effect on the call completion rate in the PSTN traffic, causing overloading of trunks and signalling links. Therefore NTC should consider identifying the Internet users and giving more lines, to improve the PSTN call completion rates, which will directly reflect on the increase in revenue.

Sample Traffic on ISP trunk circuits

Traffic Analysis of Dial-up PBX group towards ISP Worl Link Communications

Traffic date : Feb 26,2000



No. of lines in Hunting = 183

	Traf Hour

(1)
	Tariff (pulse per Min)

(2)
	Traf dur (Hr)

(3)
	1226 TERM ATT PBXG

(4)
	1228 TERM CONG PBXG

(5)
	1240 TERM OCC PBXG

(6)
	1243 TERM SEIZ PBXG

(7)
	Occupancy per session (minutes)

(8)
	Occupancy per circuit (minutes)

(9)
	Erlang per circuit

(10)
	Remarks

(11)

	0
	6
	1
	161
	0
	12304
	216
	34.18
	40.34
	0.67
	

	1
	6
	1
	66
	0
	7566
	97
	46.80
	24.81
	0.41
	

	2
	6
	1
	32
	0
	4820
	54
	53.56
	15.80
	0.26
	

	3
	6
	1
	18
	0
	1763
	22
	48.08
	5.78
	0.10
	

	4
	6
	1
	18
	0
	1191
	17
	42.04
	3.90
	0.07
	

	5
	6
	1
	54
	1
	509
	46
	6.64
	1.67
	0.03
	

	6
	6
	1
	128
	0
	1843
	112
	9.87
	6.04
	0.10
	

	7
	6
	2
	1627
	18
	6966
	1528
	2.74
	22.84
	0.38
	

	8
	3
	
	
	
	
	
	
	0.00
	
	Note. 1

	9
	3
	4
	3467
	112
	12519
	3315
	2.27
	41.05
	0.68
	

	10
	3
	
	
	
	
	
	
	0.00
	
	Note. 1

	11
	3
	
	
	
	
	
	
	0.00
	
	Note. 1

	12
	3
	
	
	
	
	
	
	0.00
	
	Note. 1

	13
	3
	1
	163
	0
	14540
	151
	57.77
	47.67
	0.79
	

	14
	3
	1
	960
	29
	13999
	942
	8.92
	45.90
	0.76
	

	15
	3
	1
	355
	1
	12790
	335
	22.91
	41.93
	0.70
	

	16
	3
	1
	649
	6
	11978
	648
	11.09
	39.27
	0.65
	

	17
	3
	2
	1724
	37
	12579
	1680
	4.49
	41.24
	0.69
	

	18
	6
	
	
	
	
	
	
	0.00
	0.00
	Note. 1

	19
	6
	2
	1326
	6
	13968
	1277
	6.56
	45.80
	0.76
	

	20
	6
	
	
	
	
	
	
	0.00
	0.00
	Note. 1

	21
	6
	1
	926
	119
	14724
	795
	11.11
	48.28
	0.80
	

	22
	6
	1
	633
	40
	14560
	621
	14.07
	47.74
	0.80
	

	23
	6
	1
	283
	2
	13957
	337
	24.85
	45.76
	0.76
	

	
	
	24
	12590
	371
	172576
	12193
	203.81
	565.82
	
	


Traffic /hr/cct (erl)
0.39

Usage min/cct/day
565.823

Note 1: the observation includes for the subsequent number of hours that are empty.

Traf Hour

Description of traffic counters

	Counter
	Description

	Tariff (pulse per Min)
	Tariff at the time of traffic observation

	Traf dur (Hr)
	Number of traffic observation hours

	1226 TERM ATT PBXG
	Terminating call attempts in the pbx hunting group

	1228 TERM CONG PBXG
	Terminating congestions encountered when dialing into the hunting group

	1240 TERM OCC PBXG
	Terminating traffic in centi-erlang 

	1243 TERM SEIZ PBXG
	Number of seizures


__________________







Figure 2a











______________

Contact point:
Mr. Subhas Bajracharya, Nepal Telecommunications Corporation
Tel.: +977 1 536883 / Fax: +977 1 527383 / e-mail: subhas_b@mail.com
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