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'0.327 SDR
per min

—

10 million minutes » 15 million minutes

« = (15 -10) * 0.327/2 Million SDR




Challenges to accounting rate - |
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-
Asymmetric Traffic Flow

Net out payment from developed countries
to developing countries

40 Billion USD* 5

*|ITU Estimates
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Account Rate System Under Pressure
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New delivery options in search of lower prices

Arbitrage opportunities as regulatory frameworks
were in transition
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ITU and Accounting Rate Reform
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Decline of settlement rates
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“Over the years, the number of respondents started to decline,
primarily because the traditional accounting rate system was no
longer the main method for settling accounts: rates were
increasingly set on a bilateral basis by private operators, and
were increasingly based on more complex traffic routing
arrangements involving three or more parties.

Thus, it was decided in 2010 to discontinue the survey, while
recognizing that it had been a very valuable exercise, in
particular because it well documented the significant reductions
over time in accounting rates.”

Source: http://www.itu.int/ITU-T/studygroups/com03/hs-acctrate.html
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The rise of cost oriented termination

i
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Terminayoy
Rates anayis;
Variotions
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Depleted margins due to
Competition, VolP, others

Deficits

Deficits

= Cost of providing mobile services lower P
than fixed forcing greater pressure on 5
tariffs o« /Market determined.
" Competition from Internet Telephony o e
making high long distance tariffs
unsustainable.
Time (t)
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Various termination charge models
emerged

Senders Keep All
(Receiving Party Pays)

Cost based termination and
its variations (FAC, LRIC, TSLRIC)

a N
Cost based termination ++

(Access Deficit, Subsidy etc.)
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Access Deficit Charges

In transition to
e Termination rate based regime;

e Removal of subsidies from long distance;
e Cost oriented rentals and local charges

Regulators allowedianraccessideficiticharge

OVEr cost baseditermination chargesasa
transitory;mechanism (e:g- Australiayindias::)

Caution: e.g. competitive neutrality, illegal traffic, refiling
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Terminates Rates for International Calls

Example: Pakistan
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Subsidy charges on all international incoming calls (known as Access
Promotion Contribution) for the access providers.

Approved international settlement rate is US 10.5 cents/min and after the
allowed discount, LDI operators are allowed to negotiate upto US 7.98
cents/min with foreign carriers. The share of local loop operators is US 5.5
cents/min for each international incoming minute.

The domestic termination rates are as under:

Fixed Termination Rate - PKR 0.65/min or US 0.76 cents /min
Mobile Termination Rate - PKR 0.90/min or US 1.06 cents/min

17
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Terminates Rates for International Calls

Example: India
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Origination Charge Under Forbearance

Termination Charge Uniform for all types of domestic calls viz fixed to
fixed, fixed to mobile, mobile to fixed and mobile
to mobile.

20 Paise/minute

LI BN N IR {]dl Same as 2G voice calls
3G voice calls

L QILG B N IR {s /4l 40 paise per minute
incoming international
calls

Domestic Carriage Ceiling of Rs 0.65 per minute
charge

International Carriage Under Forbearance.
Charge

Source: http://www.trai.gov:in/WriteReadData/traifupload/Regulations/79/regulation9marQ9.pdf 18
Source: http://www.trai.gov.in/WriteReadData/trai/upload/Regulations/79/ExplanatoryMemolUC2009



http://www.trai.gov.in/WriteReadData/trai/upload/Regulations/79/regulation9mar09.pdf
http://www.trai.gov.in/WriteReadData/trai/upload/Regulations/79/ExplanatoryMemoIUC2009

Terminates Rates for International Calls

Example: Singapore
International Termination Rate not regulated

Local Termination is reqgulated
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Approaches to regulate MTR Approaches te regulate MTR
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Liberalization of international gateway
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Note: In blise: Level of compesition in 2NN, in green: percentdye of couvtries bawing spenad up for competition betsveen 2000-2000,
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VolIP Interconnection
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VolP.
Interconnection
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VolIP on Fixed Networks (DSL based)

VolP in Access
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Access
Gateway

1AD

i BB Access

POTS /ISDN
POTS /ISDN /s

VolP in Long Distance softswitch

Trunk

POTS/ISDN POTS/ISDN

Source: Alcate]
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Bachbone network through '
Access Duata Switch. ht
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Source: International Engineering Consortium (www.iec.org)
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Pressure on international termination

Legal acceptance of VolP
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Worldwide regulation of VolP, 2004-2009 Regulatory frameworks for ViolP, 2009
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Pressure on international termination
Rise of VolIP Traffic
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Figure 8.1: International VolP and Time Division Multiplexing (TDM) Traffic Growth, 1997-2008
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Note: WolP traffic indludes all cross-border woice calls over IP networks, but terminated on the PSTHN. Personal computer-to-personal com-
puter |PC-to-PC) and private network traffic are excluded, and 2008 figures are projections.
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Pressure on international termination

Rise of VolIP Traffic
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Transit Switch
Trunk Connection

Junction

Jincton PSTN - PSTN

Connection Connection

Telephone

ol Local Switch (exchange, end office)

Local Switch

Loczl Loop <— Feeder Local Loop

«<— Drop, interface
Inside wiring
Customer Connection Customer Connection

Zource: Trends in Telecommunication Reform 2000/2001. Taken from Maev Sullvan’s presentation “The Basics of interconnection”, made ot
the ITU Workshop an Telecommunication Reform (3-5 May 1993).

IP- IP

|F interconnection

IP-based I7-based
Core network (2. I5P) Core network [e.g. 159)

PSTN - IP

Source: Trends 2008, Natalija Gelvanovska, Head of Networks and Access Division Communications Regulatory Authority of the Repuﬁic of
Lithuania and John Alden, Senior Telecom Expert and Editor



The change in interconnection architecture Il

ey
Transe et Transit Switch
Trunk Connection

Junction
Connection

Junction
Connection

Telephone

e Local Switch (exchange, end office)

o Local Loop

~&— Drop, interface
Inside wiring
Customer Cannection Customer Connection

Source: Trends in icari 2000/2001. Taken jrom i on', mae ot
the [TU Warkshop an Telecommunication Reform (3-5 May 1993).

PSTN - PSTN

IP- IP

IP-based
Core network (e.g. ISP)
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Legacy telco and |P-based networks cannot communicate directly, as they use different signalling and media transport technolo-
gies. Translation between different networks is ensured through:

= A Medio Gotewsy, which provides translation of audic as a call passes across the boundary between two systems using dif-
ferent encodings. For example, @ media gatewsy on the boundary between the PSTN and an 1P network moves digitized au-
dio between the Time Division Multiplexang (TDM) encoding used on a conventional voice circuit and the encoding used on
an IP network.

= A Signaliing Gateway which provides translation of signalling operations, e.g., between 557 and SI1P.
Source: Adapted from Douglas Comer, Computer Networks and Intemets with Internet Applications (fourth edition), Prentice Hall, Upper
Sgddle River, NJ, 2004

PSTN - IP

Source: Trends 2008, Natalija Gelvanovska, Head of Networks and Access Division Communications Regulatory Authority of the Repug?ic of
Lithuania and John Alden, Senior Telecom Expert and Editor
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Local Switch (exchange, end office)
Local Switch

Local Loop

PSTN - IP

‘Source: Trends in Telecommunication Reform 2000/2001. Taken from
the ITU Workshop on Telecommunization Reform (3-5 May 1999)

PSTN - PSTN

P imterconnecticn

IP-hased

Core natwork (e.g. 15P) Core network (e.g. 159)

IP - IP

At the Network Access Layer, the TCP/IF model does not specify which protocols to use when transmitting over a physical medium; it
only describes the handoff from the Intermet Layer to the physical network protocols.

Routers are the elements of the IP network that are physically interconnected. Therefore, Internst protocol, which operates at this
layer; also gives its name to interconnaction between those network elements — IP interconnection.
Source: Authors.

Source: Trends 2008, Natalija Gelvanovska, Head of Networks and Access Division Communications Regulatory Authority of the Repug(ﬁ'c of
Lithuania and John Alden, Senior Telecom Expert and Editor
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International Cooperation in Internet Interconnection
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ITU-T: Recommendations D.50

WISA 2000, 20042005

“that administrations take appropriate measures nationally to ensure that parties
(including operating agencies authorized by Member States) involved in the provision of
international Internet connections negotiate and agree to bilateral commercial
arrangements, or other arrangements as agreed between administrations, enabling
direct international Internet connections that take into account the possible need for
compensation between them for the value of elements such as traffic flow, number of
routes, geographical coverage and cost of international transmission, and the

possible application of network externalities, amongst others;

2 that the General Considerations in Appendix | should be used to accelerate the
objectives of the Tunis Agenda number 50.”

General considerations includerConnectionicrteria;

charging options, lnternationallink capacity”
> (reservations from Chine oniAppendIX)
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International Cooperation in Internet Interconnection

Committed to connecting the world

APEC principles on international charging arrangements
for Internet services

Internet connectivity is an essential element of the global information infrastructure that should be encouraged to strengthen
the Asia-Pacific Information Infrastructure.

Governments need not intervene in private business agreements on International Charging Agreements for Internet Services
achieved in a competitive environment, but where there are dominant players or de factc monopolies, governments must play a
role in promoting fair competition.

Internet charging arrangements between providers of network services should be commercially negotiated and, among other
1ssues, reflect:

¢ The contribution of each network to the communication;
» The use by each party ot the interconnected network resources; and
¢ The end-to-end costs of international transport link capacity.

Source:  APEC Principles on International Charging Arrangements tor Internet Services, available at: www.apec.org/apec/mimstenal_statements/
sectoral ministerial/telecommmunications/2000/annex b.html

31



ISPs Commercial Arrangements
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I5P Peering policy Peering criteria
ATET http:/ fweven corp.att.comy Location and number of Pols; Interconnaction
peering/ handwidth: Type of traffic (on-nat); Amount of
traffic (in Ghps).
TeliaSonera Intemationzl http:/ v telizgsoneraic.comy Amount of traffic [in Gbps); Location and number
Carrier tsicweh/tsic/faglist/begin.do of Pols; requirement to operate a particular

number of IF backbone nodes; the prospective
peer shall not be a customer of TeliaSonera's
existing peers.

France Telecom http://vision.opentransit.nst/ Amount of traffic (in Gbps); Location and number
docs/peering_palicy/ of Pols; France Telecom will not enter into peering
relationship with customers of existing peering
partners.
Interoute http:/ feewnn interoute . com/ffiles/ Mumber of Pols; having a network operations
peering_policy_000.pdf center (MOC) operating on a 24/7/365 basis;

Significance of traffic volumes; the prospective
peer is not an IF customer of Interoute and has not
heen an IP customer within the previous six
manths.

All of the presented criteria apply for internationzl settlement-free peering. For an exact and full list of applied peering
criteria, refer to appropriate operator peering policies.

Zource: Authors.

33
Source: ITU Trends 2008, Natalija Gelvanovska, Head of Networks and Access Division Communications Regulatory Authority of the
Republic of Lithuania



PSTN - Internet Interconnection Compared

Table 5.4: Co-existence of Interconnection models

(mutuzlity)

principle of initiation;

PSTH Internet
Feature ; ) Trends . .
interconnection interconnection
Organizational and regulatory features

Ex-ante regulaticn Ex-ante prices/ In PETH: Comnsistent regulatory decisions leading to MNone
interconnection ob- lower termination rates, and also a trend towards
ligations possible introduction of zero termination rates

- ] (settlement — free pearing);

Contractual relations (Bill and Keep whers i ] iSettlement
applicable) Transit In the Intermeat: Spread of interconnection free) peering,
and Termination settlements basad on route Announcements. Transit

Charging principls Principle of initiation In PETM: In the long-term possible rejection of Cne pays zll

{one-sidadness)

Hierarchical model {i.e. operators of international
connectivity differentiate themssalves,
i.e. IPX providers)

Cost sharing In PETM: Associated facilities tend to remain of
principle for critical importance. Cost-sharing principle likely to
inter-connection persist.
capacity (Pol) In the Internet; Pressure toward possible
introduction of cost-sharing principle of IIC. Principle
of one-sidedness may not be applicable in the
future;
Maim pricing factor Distance In PETM: change of pricing factor from distance to Cuality
guality.
Miain billing factor Time In PSTM: change of billing factor from time-based to Yolume
capacity-based.
Partners Any-to-any Coegqual Both types of relationships co-exist at the moment. Clazses
In PSTN: Some trends may be noted towards (tiers 1-3);
Hierarchical
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Committed to connecting the world

Source: ITU Trends 2008, Natalija Gelvanovska, Head of Networks and Access Division Communications Regulatory Authority of the

Republic of Lithuania



Industry Group Initiatives
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Table 5.3: Main industry groups working on intemational IP-interconnection approaches

Organization

Activities

The G5M Association (GSMA) was formally created as the "G5SM Mol Association”
in 1295, It represents the interests of the worldwide mobile communications indus-
try. Spanning 219 countries, the GSMA unites nearly 200 of the world’s mobile op-
erators, as well as more than 200 companies in the broader mobile ecosystemn,
including handset makers, software companies, equipment providers, Internst
companies, and media and entertainment organizations.

Created GPRS Roaming Exchangs
(GRX), as well as a new “IF eX-
change” {IFX).

The IP Interworking Alliance (IPI&), established under GSMA, has been formed
with the mission of supporting the development of global interoperability of IP
Services.

Supports GSMA's IPX. Certifies |PX
prowviders.

The i3 Forum was founded in Q3 2007 by eight major intemational operators, and it
now includes 28 such carriers. It makes use of existing standards (from e.g., ITU-T,
ETSI TISPAMN, IETF, 3GPP) for specifying how to achieve |P-based international
interconnections.

Developing collaborative recom-
mendations for an industry-wide
transition of voice and related

services to Internet Protocal (IF)

The Fixed Mobile Convergence Alliance (FMCA) was formed in 2004 and incorpo-
rated as a not-for-profit trade association. It promotes the accelerstion and adop-
tion of convergence technologies by encouraging consistency across product and
equipment standards. FMCA includes both operators and a significant number of
equipment makers. [t focuses on areas of interoperability and interconnection be-
tween members to enable global roaming and access to convergent services.

In general encourages and supports
interoperability and interconnec-
tion between members. Under-
takes and supports trials to test and
validate prioritized convergent so-
lutions.

Louwrce: GEMA, IPIA, i3 Forum, FMCA.

Source: ITU Trends 2008, Natalija Gelvanovska, Head of Networks and Access Division Communications Regulatory Authority of the %

Republic of Lithuania
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Differences in Implementation of Interconnection,
PSTN vs. NGN
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PSTH/PLMN
Core Network MGM Core Metwork

Legacy telco networks are interconnected through standard E1/T1 interfaces. Signalling and connectivity are combined
within one interconnection link, which connects two elements of respective core netwaorks.

Changes in the implementation of interconnection are related to changes in the core network. A feature of NGN core network
architecture is the separation of the main functionzl layers: transport and service. Consaguently, interconnaction in an NGH is
split into two separate interconnection senvices: service-oriented and connectivity-orientad. Below are presented definitions of
both interconnection sarvices as they are defined by ETSI TS 181 005: “Service and Capability Requirements.”

The physical and logical linking of NGHN domains that allows carriers and service providers to offer
service-oriented Inter- senvices over NGN <= with control, signalling (i.2. session-basad), which provides defined levels
connection [Salx) aof interoperability. This does apply for carrier-grade voice and/'or multimedia services over P in-
terconnaction. The level of interoperability depends e.g., on services, Quality of Service, security.

The physical and logical linking of carriers and service providers based on simple IP connectivity,
irrespective of the levels of interoperability. For example, a2n IP interconnection of this type s not
Connectivity-oriented awarz of the specific end-to-end service and, as a consequance, senvice-specfic network per-
Interconnection {Colx) formance, QoS and security reguirements are not necassarily assured. This definition does not
exclude that some services may provide a defined level of interoperability. However, only Solx
fully satisfies MGN interoperability requirements.

Sowrce: Notalijo Gelvanowvska; ETS TISPAN, NGN Interconnection, ETS! Workshop on NGN Interconnection, June 2008, avaioble at:
http:/fportal.etsi org/dochox\Workshop/ 2008/ 200806_NGN_INTERCONNECTION,
37
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Accounting Rate
System, is now outdated
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Internet &
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ITU : http://www.itu.int
ITU Asia Pacific : http://www.itu.int/ITU-D/asp/CMS/index.asp
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