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	SUMMARY

	This working paper examines current VoIP development and trends  in industry markets cases regarding the feasibility of VoIP for Ground-Ground (G-G) ATM communications.
Action by the ACP is in paragraph ‎2.


1. INTRODUCTION

1.1 At the ACP Working Group of the Whole meeting (21-29 June 2005), the use of Voice over Internet Protocol (VoIP) in aeronautical telecommunications was reviewed. The meeting agreed to recommendation 2/4 as follows:
	
	
	Recommendation 2/4 — Use of Voice over Internet Protocol (VoIP) in aeronautical telecommunications
That ICAO studies the development of standardization activities on VoIP protocols with the view to recommend their use in aeronautical communications. In undertaking this task, the following will apply:

a) study the feasibility of using VoIP in aeronautical ground-ground voice communications, on the basis of available internationally agreed standards and recommend on the need to develop relevant SARPs and guidance material;

b) depending on the outcome of this study, develop SARPs and guidance material, as necessary; and

c) study the feasibility of  using VoIP in air-ground communications.


1.2 ACP has completed the feasibility study on using VoIP in aeronautical ground-ground communications. The results of this study in the appendix.

1.3 Communication systems are currently undergoing transition to VoIP.  However, if not managed correctly, implementation to support current needs may not support future requirements or systems. The current requirements in commercial voice communications do not significantly differ from the requirements for aviation voice communications.  Therefore, it is recommended that ICAO modify SARPs and develop a Technical Manual and Guidance material to support VoIP services in the ATN before the current voice communications systems become obsolete and are no longer supported by equipment vendors.
2. ACTION BY THE ACP
2.1 The ACP is invited to:

d) review the material in the appendix; and

e) to recommend the further development of SARPs and guidance material for using VoIP in aeronautical telecommunications.
— — — — — — — —
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Appendix 


APPENDIX 
VOICE OVER IP (VoIP) ANALYSIS FOR AIR TRAFFIC MANAGEMENT (ATM) DEPLOYMENT
3. INTRODUCTION

3.1 The voice communications industry continues to undergo a technology revolution and over the past 20 years there has been a steady transition of telephony communications from Time Division Multiplex (TDM) to Voice over Internet Protocols.

3.2 The motivation for this technical revolution was expected cost savings in personnel and infrastructure.  These savings focused on reduction in staff requirements, network convergence and simplification, which is the combining of voice and data service over a single network infrastructure, a decrease in system costs (no dedicated proprietary telephone equipment), and easier reconfigurations (SMTP based network management).  This paper will analyze VoIP technology for suitability for use in air traffic communications.

4. background

4.1 The start of telephone service and data network services were independent developments, which have merged because of the digitization of the analogue voice signal. Data communications was initially a service that consisted of a low speed connection via a telephone line via Internet Service Provider (ISP).
4.2 Telephone services are based on an array of technologies.  They range from analog circuit switched to digital circuit switched and fiber optic technologies, which is referred to as the public switched telephone network (PSTN).  These technologies are maximized for voice services and are expensive to purchase, complicated to implement, and proprietary.  Therefore costly for value added services like video and broadband data.  In addition, the suite of protocols necessary to implement the various services grew cumbersome and sometimes created conflicts within the telephone network.
4.3 Large-scale deployment of digital packet data service was initially implemented using X.25 protocols.  However, the low bandwidth capability and the design foundation for use of X.25 over 64k bps DS0 telecommunication links made this technology inefficient for high-speed data.  This resulted in the migration towards TCP/IP protocols and services.
4.4 The developments in digital voice, the need for higher bandwidth data services coupled with the desire to simplify network topology and decrease the costs of communications led to the experimentation of digital voice signals over data networks.  These experiments eventually moved into the commercial world allowing companies and network users to use the Internet as a communications infrastructure for voice communications.  However, during the infancy of VoIP deployment network availability and QoS were issues.  The resolution  for these problems of higher levels of reliability, availability, and quality of service were to deploy private internets to ensure levels of service similar to toll quality voice calls on a conventional telecommunications network.
4.5 The initial use of packetized voice was as a best effort service over the Internet.  However, once vendors and companies realized the benefit of using data networks to avoid long distance toll charges and tariffs an industry emerged that developed additional data networking protocols and equipment to enable VoIP system interoperation with the PSTN system.  Additionally, a new type of communications service provider was emerging that built the network infrastructure based on VoIP technology instead of circuit switched technology.
5. analysis

5.1 Voice over Internet Protocol, also called VoIP, IP Telephony, Internet telephony, and Voice over Broadband is the routing of voice conversations over the public Internet or through a private IP-based network (private internet).  The Protocols used to carry voice signals over the IP network are commonly referred to as Voice over IP or VoIP protocols.  A detailed analysis of primary VoIP technologies is contained in The Voice over IP Handbook for Air Traffic Management Applications.
5.2 Most telephone, cable TV, and satellite TV service providers are migrating and offering to their subscribers voice over IP telephony technology. This is due to network convergence, proven technology, and cost savings. The following analysis will focus on market development, and market trends of voice over IP services.
6. market development

6.1 The development of VoIP or IP products have produced numerous outgrowths in the telecommunications market. These outgrowths include VoIP over cable, Video over IP, for videoconferencing over the Internet, and Fax over IP to name a few, and there is likely more to come.  Competition is the key driving force behind VoIP market development.
6.2 The table below lists several companies whom offer VoIP products.
	Category of Service Provider
	Current Player(s)
	Current Business Priority

	Pure VoIP Players
	· Vonage

· Net2Phone
	· Attack as new market Opportunity

	Incumbent Multiple Service Operator (MSO)
	· Comcast

· Time Warner Cable

· Cablevision

· Cox
	· Attack ILECs on local voice business

· Defend from satellite operators’ attacks on video business

	Incumbent Local Exchange Carrier (ILEC or RBOC)
	· Verizon

· Qwest

· SBC

· Bellsouth
	· Attack IXCs in the business segment as new source of revenue

· Defend home base business on residential voice

	Incumbent Inter-exchange Carrier (IXC)
	· AT&T

· MCI

· Sprint
	· Defend home base business on business/enterprise customers


Table 4-1: VoIP Service Providers (Source: Yankee Group)

6.3 Timeline of Prominent VoIP Players Providers.
6.3.1 To further discuss the current players in the VoIP market, it is necessary to give more information/detail on how and when the various companies entered the market.  Pure VoIP players are the earliest entrants into the IP telephony industry.  See Figures 4-1, 4-1, 4-3, and 4-4 for the timelines when Vonage, Net2phone and Cablevision, to name a few, launch their VoIP services into the telecommunications market.
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Table 4-1 Pure VoIP Timeline
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Table 4-2 MSO VoIP Timeline
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Table 4-3 ILEC VoIP Timeline
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Table 4-4 IXC VoIP Timeline
7. VoIP Market Trends — Case study, Vonage
7.1 Market researchers estimate residential VoIP customers to be anywhere between 12 million and 44 million in the U.S. by 2010.  Here are some of the size estimates.

f) The number of residential VoIP customers (not including PC-to-PC services) more than tripled to 4.2 million in 2005 and is expected to grow by a compound annual rate of 43.9% through 2009, reaching 18.0 million. This was on the heels of an eightfold increase from 150,000 at the end of 2003 to 1.2 million at the end of 2004, according to the Telecommunications Industry Association (TIA). The U.S. broadband market is expected to grow to 69.2 million by 2009, a 13.8% compound annual increase.
g) The number of subscribers to retail voice over IP (VoIP) services rose by 83% during 2005, from 10.3 million at the beginning of 2005 to over 18.7 million subscribers worldwide by the end of the year, according to Point Topic report.
7.2 In Figure 5-1, TIA created the chart to show the Residential VoIP Subscriber forecast.
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Figure 5-1 TIA's 2006 Telecommunications Market Review and Forecast

7.3 Enterprise VoIP adoption in North America will more than double in 2010, according to a Infonetics Research survey.  Almost half of small and two thirds of large organizations in North America will be using VoIP products and services by 2010.
h) 36 per cent of large, 23 per cent of medium, and 14 per cent of small North American organizations interviewed were already using VoIP products and services in 2005; and
VoIP adoption will triple by 2010 among small organizations in North America.
7.4 Households subscribing to pure-play subscription VoIP services, who are either replacing or complementing existing traditional landline services, increased from 2.2 million in Q1 2006 to 2.9 million in Q2 2006, according to Telephia. (Telephia estimates exclude cable companies who offer “digital phone” services and free or pay-per-call VoIP services like Skype):
i) Vonage continues to own the largest market share of pure-play subscription VoIP consumers with a 53.9 per cent share. 

j) Verizon VoiceWing and AT&T CallVantage were tied for second place, each securing a 5.5 per cent share. SunRocket followed with a 4 per cent percent share, while Lingo claimed a 2.6 per cent share. NetZero Voice rounded out the top five with a 2.5 per cent share.

7.5 The number of worldwide total VoIP subscribers (residential and enterprise) is expected to almost double 2005 to 2006, when it will top 47 million, according to Infonetics Research:
k) Vonage leads in North American residential/SOHO VoIP subscriber market share, but is down from 34 per cent in 2004 to 27 per cent in 2005, resulting from fierce competition from cable MSOs, traditional telcos, and low-cost new entrants 

l) Cable companies continue pushing to increase VoIP subscriber share: Cablevision and Time Warner Cable each have double-digit share and combined have 39 per cent of all North American residential VoIP subscribers; and 

m) AT&T, Comcast, and Cox are the only other providers with North American VoIP subscriber share greater than 3 per cent.

7.6 The following figures (Figure 5-2 and 5-3) illustrate Vonage’s continual growth in the number of subscriber lines for each year from 2003 to 2006, as well as, annual revenues for 2005 and 2006. Vonage was reported as the leading provider of broadband telephone services as of 31 December 2006.
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Figure 5-2 Vonage Subscriber Lines
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Figure 5-3 Vonage Operating Revenue
7.7 The table below illustrates since 2003 how residential voice lines slowly fell over each year when consumer VoIP subscribers rose.
	Years
	2003
	2004
	2005
	2006
	2007

	U.S. Residential Voice Lines (Million)
	118
	115
	114
	113
	113

	U.S. Consumer VoIP Subscribers (Million)
	0.13
	1
	4
	7
	12

	% of VoIP Subscribers in Consumer Market
	0.1%
	1%
	3.5%
	6%
	10%
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Sept 02: Charter launched residential VoIP service


Sept 03: Cablevision launched “Optimum Voice” VoIP services in the U.S.


May 04: Comcast confirmed its VoIP roll-out plans in the residential market


May 03: Time Warner Cable launched the commercial VoIP service in the U.S,


Dec 03: Cox launched its residential VoIP service to customers


MSO VoIP Timeline


Source: Yankee Group
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Nov 03: SBC launched nationwide Hosted IP service to business customers


Jun 04: Qwest launched its “OneFlex” VoIP services to both business and residential customers


May 04: Bellsouth launched IP Centrex to business customers


July 04: Verizon launched its unmanaged “VoiceWing” VoIP service to its residential customers


Source: Yankee Group


ILEC VoIP Timeline
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Dec 03: MCI and Sprint partnered with Time Warner Cable to offer VoIP service


July 04: AT&T’s “CallVantage” has been successfully launched and is available in 100 U.S. markets


Aug 04: AT&T co-markets “CallVanage” VoIP with MSOs and Best Buy in U.S.


Mar 04: AT&T rolled out its national VoIP service named “CallVantage”


July 04: AT&T announced to retreat from residential voice market


IXC VoIP Timeline


Source: Yankee Group



_1237899004.vsd
Jan 01: Vonage was founded.


Nov 02: 8x8 announced the availability of its Packet8 broadband telephone service


May 04: Vonage consumer VoIP subscriber number reached 155,000


Jun 01: Net2Phone announced the launch of its VoiceLine broadband telephone service


Apr 04: Vonage launched VoIP service in Canada


Pure Players VoIP Timeline


Source: Yankee Group


Mar 02: Vonage launched VoIP services in U.S..



