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Questionnaire on the services and market for the future development of IMT‑2000 and systems beyond IMT‑2000

Subject:
Questionnaire on the services and market for the future development of IMT-2000 and systems beyond IMT-2000

1
Introduction
Considering that the World Administrative Radio Conference 1992 and the World Radiocommunication Conference 2000 (WRC-2000) identified frequency bands for IMT‑2000 (i.e., 806-960 MHz, 1 710-2 025 MHz, 2 110 2 200 MHz  and 2 500-2 690 MHz), that the ITU Radiocommunication Assembly approved Question ITU-R 229/8 on the future development of IMT-2000 and systems beyond IMT-2000, and that WRC-03 approved Agenda Item 1.4 for WRC‑07 and Resolution 228 (Rev.WRC-03) on “Studies on frequency-related matters for the future development of IMT‑2000 and systems beyond IMT‑2000 as defined by ITU‑R”, ITU‑R Working Party 8F (WP 8F) is studying, in preparation of WRC-07, the following aspects:

–
the mobile market and services expected to be used from around 2010 to 2020,

–
the methodology to estimate spectrum requirements,

–
the radio aspects of the future development of IMT-2000 and systems beyond IMT-2000,

–
the spectrum requirements estimated using the methodology developed, the forecast for the market and services and the radio aspects envisaged.

· the spectrum requirements and possible candidate frequency bands to address these requirements.

All these studies will be used in the elaboration of the CPM (Conference Preparatory Meeting) text on WRC-07 Agenda item 1.4. In order to meet the CPM and WRC timelines, these studies are performed partly in parallel, but with synchronisation as the work progresses.

In the process of addressing the above mentioned Question, Recommendation ITU-R M.1645 on the framework of the future development of IMT-2000 and systems beyond IMT-2000 has already been produced. Additional Recommendations and Reports will be developed to address specific issues in more detail. 

These specific issues will also include services provided by the future development of IMT-2000 and systems beyond IMT-2000. The ITU-R will deliver a Service/Market Analysis Report. This report will detail and summarize the results of studies on the potential future market aspects and services. The study results will assist activities to calculate the spectrum requirements for the future development of IMT-2000 and systems beyond IMT-2000. 

2
Scope of this Questionnaire
Recommendation ITU-R M.1645 provides the framework and overall objectives of the future development of IMT-2000 and systems beyond IMT‑2000. Following the framework in the Recommendation, the questionnaire lists survey questions to gather information on the analysis and forecast of services and market aspects from a range of organizations including organizations outside the ITU. The survey results will be used for the development of the Service/Market Analysis Report. The information provided in the Service/Market Analysis Report will be fed into the estimation of the spectrum requirements for future development of IMT-2000 and systems beyond IMT‑2000 being developed in Recommendations on spectrum requirements calculation and on spectrum estimates.

3
Related documents
–
Recommendation ITU-R M. 1645, which can be obtained from http://www.itu.int/rec/recommendation.asp?type=folders&lang=e&parent=R-REC-M.1645.
4
Questions for services and market survey
The aim of this survey is to obtain comments from interested parties on a variety of issues relating to services and markets to be provided by and/or envisaged for the future development of IMT‑2000 and systems beyond IMT-2000. The framework for these systems is described in Recommendation ITU-R M.1645. Results of this survey will be reflected in the Market/Service Analysis Report and other related activities within ITU-R. 

The detailed survey questionnaire is attached electronically to this circular letter and is also available from the ITU web site at http://www.itu.int/ITU-R/study-groups/rsg8/rwp8f/index.asp under the heading “Research activities”. We acknowledge that this questionnaire may not necessarily cover all aspects of the potential markets and services.  The questions inquire about services provided by the future development of IMT-2000 and systems beyond IMT-2000 from 2010 to 2020. It is valuable to receive quantitative information from a range of organizations including organizations outside the ITU in answer to this questionnaire. If it is difficult to provide quantitative information at this stage, qualitative information would also be helpful for further activities in ITU-R WP 8F.

5
Schedule and contacts

–
Deadline for responses to the questionnaire to ITU-R WP 8F: end of December 2004.
–
If necessary, and after analysis of the received responses, additional information/questions for clarification will be produced by ITU-R WP 8F: end of February 2005.

–
Deadline for responses to the additional information/questions to ITU-R WP 8F: end of April 2005.

The schedule for other ITU-R WP 8F deliverables related to the future development of IMT-2000 and systems beyond IMT-2000 is shown in http://www.itu.int/ITU-R/study-groups/rsg8/rwp8f/index.asp
Administrations of Member States, Sector Members and ITU-R Associates participating in the work of Study Group 8 are encouraged to submit contributions in answer to this questionnaire. Moreover, they are invited to encourage research fora and external organizations to contribute to this activity: Answers to this Questionnaire may be contributed through ITU members or provided through a regional coordinator. More information, in particular on market aspects, if available, will be provided by the regional coordinators. A list of the ITU-R WP 8F appointed regional coordinators to assist the survey of future services and market is given below. 

	Region
	Coordinator
	E-mail

	Africa
	Mr. Denis NGAE (Cameroon) 
	denisngae@yahoo.fr

	Arab
	Mr. Mohamed Gheyath (UAE)
	mgheyath@emirates.net.ae

	Europe
	Mr. Uwe LÖWENSTEIN (mmO2)
	uwe.loewenstein@o2.com

	ITU-R Region 2
	Mr. Celedonio von WUTHENAU (CDG)
	cvwuthenau@cdg.org

	ITU-R Region 3
	Mr. Young KIM (Samsung)
	youngkyunkim@samsung.com


Contact: 
Mr. Colin Langtry
Counsellor
Radiocommunication Study Group 8
E-mail:  colin.langtry@itu.int
Questionnaire on the services and market for the future development
of IMT-2000 and systems beyond IMT-2000

Q1.
Services and market survey for existing mobile services
Regarding the 2G and 3G mobile communication services and market, including mobile satellite and wireless LAN services, please list information on the following parameters as they existed at the end of 2003.

· Number of subscribers
· Traffic volume
· Expected time frame for transition from 2G to 3G

· Regional and geographical characteristics
· System type
· Area covered

· Commencement of operation

· Economics of network deployment.

Q2.
Key market parameters

The market size of the future development of IMT-2000 and systems beyond IMT-2000 can be estimated from parameters such as density of potential users, call/session duration, service bandwidth and so forth.  It is also necessary for the market size estimation to take account of key issues such as services usage and usage environments.  Please list the key parameters and issues you consider necessary for the market size estimation, and comment on the impact of each parameter and issue on the market.
For example, the market study could provide the following parameters:

· the number of mobile voice service subscribers;
· the traffic volume for data service from mobile subscribers density of potential users in urban area during a specific time of day;

· density of potential users in a rural/remote area for specific time of day;

· average call duration of voice service during a specific time of day;
· session activation rate of web browsing service by heavy users;
· services and related Quality of Service parameters; guaranteed/best-effort, real time/non-real time, fixed/variable bit rate;

· usage environments; high/low mobility, indoor/outdoor, business/private, urban/non‑urban.
For these parameters the following reporting units could be used:

· The number of service requests per unit time and area, i.e. session arrivals/s/m2. The service request density is assumed to be identical in uplink and downlink direction.  The value of this parameter could be provided for appropriate time intervals during the day, and separately for working days and non-working days, in order to account for non‑simultaneously occurrence of the peak offered traffic of different service types.

· Percentage of users in a set of mobility classes (stationary, pedestrian and vehicular)

· Maximum required mobility support (km/h)

· Mean service duration (s or amount of data)

· Required minimum, average and maximum bit rate measured at the application layer (bit/s), for uplink and downlink

· Required end-to-end delay (s).

Q3.
Service and Market forecast for future development of IMT-2000 and systems beyond IMT-2000
Regarding services and markets of the future development of IMT-2000 and systems beyond IMT‑2000, please provide forecasts on the future status of the parameters listed in Q2.  Future trends of the parameters should be described in this question.  When answering this question, please qualify the forecast.  The evolution of service capabilities should also be described. 
Q.3.1
Service issues
Please describe the applications envisaged for the future development of IMT-2000 and systems beyond IMT-2000, which may be pervasive from 2010 to 2020.  Examples of potential future applications are shown in Annex 1.  
Q.3.2
Market issues

Please describe the trends and scale of the market related to mobile communication from 2010 to 2020.  Regarding the market scale, quantitative information is desirable.  Please state how this information was obtained (e.g., methods and parameter values).  An example of a method that can be used for market evolution forecast is given in Annex 3.

Q.3.3
Preliminary traffic forecast

Please provide information related to service traffic to be provided by the future development of IMT-2000 and systems beyond IMT‑2000 from the year2010 to 2020(e.g. 2010, 2015 and 2020).  The volume of traffic may be derived from information such as the number of service subscribers, service activation rate, service duration, transferred data size taking into account affordable expenses of the subscribers for this service.  It may also be derived from information such as uplink and downlink speed, traffic class, service environment and economics of network deployment.  

Examples of parameters that may be used to characterize the volume of traffic of these applications are shown in Annex 2.  It is preferable that the information related to traffic volume be provided for each service listed in the answer to Q.3.1. 

Q.3.4
Related information

Please provide any related information such as:

–
impact of the number of operators;

–
peak hour / peak ratio of traffic volume;
–
expected affordable expenses in average per subscriber for the services; and

–
economics of network deployment.
Q4.
Service and market forecast for other radio systems
The future development of IMT-2000 and systems beyond IMT-2000 are envisaged to interwork with other radio systems such as wireless LAN and broadcasting systems.  Please list any radio systems that might interwork with the future development of IMT-2000 and systems beyond IMT‑2000, and forecast the future status of the parameters from Q3.  Please indicate the percentage of users that subscribe to multiple systems/operators. 

Q5.
Driving forces of the future market

Please list any items which will be the driving forces in the markets of the future development of IMT-2000 and systems beyond IMT-2000, and estimate their impact and timing.  There may be different drivers for different market areas, e.g., urban vs. rural/remote, in respective countries. 

Q6.
Any other views on future services
If there are any other views on the services to be provided by the future development of IMT‑2000 and systems beyond IMT‑2000, which are not described in the Recommendation ITU‑R M.1645, please express and elaborate on them.
Annex 1:
Examples of applications envisaged for the future development of IMT-2000
and systems beyond IMT-2000

Annex 2:
Examples of parameters for answers to Q.3.3

Annex 3:
An example of a method to forecast market evolution

Annex 1

Examples of applications envisaged for the future development of IMT‑2000 and systems beyond IMT-2000

It is expected that there will be a large number of applications which will be provided by future development of IMT-2000 and systems beyond IMT-2000.  The applications may be grouped into service categories.  They could differ on a region or country basis.

The following table provides examples of potential future applications and their allocation to service categories and gives guidance to be used in the elaboration of answers to the Questionnaire.  Respondents are encouraged to provide information according to this guidance.

	Service categories
	Examples of applications

	Speech
	· Voice


	Multimedia messaging
	· Mobile ordering enabling easy purchase of products or obtainment of information simply by holding a mobile terminal toward printed materials (magazines, brochures, posters, etc.) or images.
Information pertaining to the product  (video, CM, specifications) may be automatically delivered to the mobile terminal from the product centre, and displayed in 3D images, which can be viewed from multiple angles. Users, if they like, can order the product on the spot, make the payment and settle the accounts from a mobile terminal. Sales status in the areas nearby, and other related information on the product could also be obtained.



	Low rate data
	

	Low multimedia
	· Navigation System:

users accessing information services from inside moving vehicles. The information should be provided adequately depending on time, location and properties of user. Users may also be able to receive discounts at shops by presenting the information retrieved through the above.


	Medium multimedia
	· Location information service (locating service, route guide, traffic information, etc.)

· Vehicle information service (automobile information, vehicle tune-up information, etc).

· Entertainment service (radio, TV programs, etc).

· Control service (vehicle control in the event of earthquake, accident, etc).

· Emergency service (accident, sudden illness, etc).
· Logistics service (parcel delivery, etc).

· Entertainment:
Simply by instructing the name of video (which does not necessarily have to be precise; ambiguous input will do) of users’ choice (TV programs broadcast in the past, news, dramas, movies, or concerts, etc.) through voice input, etc., users will be able to watch it on a mobile terminal through streaming from the network anytime and anywhere they like.
The charges for the content—which should be decided taking into account the requests of the rights holder, the number of accesses from users (popularity), video quality, the number of copies, the time of viewing, location, etc.—will be presented on the spot, and if the user agrees, the video will be made available for viewing.
Also, when the user wants to see a movie using some spare time, for instance, during a trip, he/she can search information concerning the movies currently on show and see a preview on the player. If he/she decides to watch the whole movie in a cinema, it is possible to search the theatre that can be reached from the current location before the start of the movie, and if necessary, make a seat reservation and purchase electronic tickets, too. The videos can be viewed in trains on a spectacles-type display, which can be suspended for a moment when changing trains.

	High multimedia
	

	Very high multimedia
	

	Ultra high multimedia
	

	Super high multimedia
	

	
	

	
	

	
	


Note that there is presently limited understanding as to the specific applications that will fit within the Very High, Ultra High or Super High categories. It is therefore proposed that these categories be reviewed once further information is available.

Annex 2

Examples of parameters for answers to Q.3.3

In order to establish spectrum requirements estimates, it is essential that the services envisaged are described in terms of technical characteristics. Therefore it is encouraged to establish a list of parameters and the values of these parameters for the various services. This annex lists examples of parameters that may be used to describe the characteristics of the various services. 

A2.1
Traffic class
The different services can be divided into four traffic classes as follows:

–
Constant Bit Rate (CBR) – CBR is a traffic class in which the peak bit rate takes a constant fixed value and is guaranteed. CBR is used for services that require a very low end-to-end delay as well as a low level of delay variation (jitter). 
–
Variable Bit Rate (VBR) – VBR class allows its bit rate to dynamically vary in response to the throughput actually required for the service. This class guarantees at least its sustainable bit rate and provides up to its peak bit rate if possible. The VBR has two subclasses according to its real-time nature; rtVBR (real-time VBR) and nrtVBR (non real‑time VBR). In rtVBR, the peak bit rate is allowed to vary but real-time transmission is guaranteed, in which a tightly constrained delay and delay variations are required. The rtVBR is used for real-time applications, such as a voice and video communication. The nrtVBR is required to achieve a low packet loss ratio and mainly user for the applications of reliable and quick response like an electronic transaction. No delay bounds are defined in this category
–
Available Bit Rate (ABR) – The ABR has no delay or delay variation requirements. This class is not intended for the use of real time applications. In this class, only peak bit rate and minimum usable bit rate are specified when establishing its connection. The minimum usable bit rate can be set to zero. The available bit rate may vary according to its network condition.
–
Unspecified Bit Rate (UBR) – This class specifies no traffic related service guarantees. This class is intended for non-real-time applications, such as conventional computer communication applications; file transfer, or E-mail.

Table 1

Example mapping of potential applications on to Service types

	Service Categories
	CBR
	VBR
	ABR
	UBR

	Speech
	Voice
	–
	VoIP
	–

	Multimedia messaging
	–
	–
	High/Medium priority MMS
	Low priority MMS

	Low rate data
	–
	–
	Organiser Sync
Simple transactions
	–

	Low multimedia
	–
	–
	Mobile commerce
	–

	Medium multimedia
	Micro movies
	Video telephony
	Mobile commerce
Location based advertising
	Web browsing

	High multimedia
	–
	HD video telephony
Video conferencing
	Mobile commerce
Down loads
	

	Very high multimedia
	–
	–
	Desk top applications
	

	Ultra high multimedia
	–
	Streaming video
Multiplayer gaming
	Spooling video
	

	Super high multimedia
	–
	–
	High volume applications
	


A2.2
Bit rates

Bit rates are extremely important within the spectrum calculation and each service is likely to have different requirements. The peak bit rates are used here to categorize the services. For the purposes of modelling, however, it is possible to group together services demanding similar rates into a common category. To aid understanding of the hierarchy of categories, they are defined in terms of their peak user rate. This is distinct from the effective user rate which represents all services within the category for the purposes of spectrum calculation.  Average bit rate may also be a parameter used to describe the characteristics of the service.  For some services the delay may be relevant in addition to or instead of the peak bit rates.
A2.3
Degree of asymmetry

A driving parameter for categorisation is the degree of asymmetry for the Service. Precise asymmetries will vary between services, however, it is possible to group together services having similar asymmetry. The representative asymmetry for each group is subject to market assessment, but it is likely that there will be at least three variants to represent whether the service is fundamentally upload, download or symmetric. Download services are expected to use high bit rates on the down link and low bit rates on the uplink or even no uplink data.  Up load services use the reverse.

A2.4
Quality of service parameters

Quality of services parameters such as delay may be used to describe the characteristics of the various applications and services.
A2.5
Mobility

Terminal mobility is closely related to application usage scenarios.  The requirements depend upon the relative speed between the mobile stations and the stations in the radio access network with which they are interacting. For example, the mobility may be categorized as follows:

–
stationary (0 km/h);

–
pedestrian (>0 and <10 km/h);

–
vehicular (>10 km/h);

–
Low/Medium (>10 and <100 km/h)

–
High (>100 and <250 km/h)

–
Super-high (>250 km/h)
A2.6
Service usage patterns

A service usage pattern may be categorized according to an area where users exploit similar services and expect similar quality of service. 

–
Home

–
Office

–
Public area
–
Wide area

The service usage pattern may be further categorized according to the time of day. The time-of-day variation of traffic volume depends on the type of application, which might have different usage such as:

–
busy time

–
non-busy time.
A2.7
Teledensity

Teledensity may be categorized into the following:

–
Dense Urban

–
Urban

–
Sub-urban

–
Rural

–
Remote

A2.8
Relations between the different parameters

Detailing all the combinations of parameters for each service would lead to very big amount of possibilities. Since not all these combinations reflect real cases, and in order to simplify the studies, a limited set of combinations of parameters may be used. The following tables provide some possible sets of combinations.

Table 2

Summary of service categories
	Peak bit rate
	Service categories 

	< 16 kbit/s
	Speech

	< 128 kbit/s
	Multimedia messaging, Low multimedia, low rate data

	< 384 kbit/s
	Medium multimedia

	< 2 Mbit/s
	High multimedia

	< 10 Mbit/s
	Very high multimedia

	< 30 Mbit/s
	Ultra high multimedia

	< 100 Mbit/s
	Super high multimedia

	Unspecified bit rate
	Background


Note that there is presently limited understanding as to the specific applications that will fit within the Very High, Ultra High or Super High categories. It is therefore proposed that these categories be reviewed once further information is available. Similarly, it is premature to define the asymmetry associated with the up load and down load multimedia categories until further market data is available and the likely applications are better understood. Indeed it would be prudent to review all parameters associated with service categories in the light of market input before finalising the definition of each service category.

Table 3 describes the parameters that may be needed for the various traffic classes. 
Note that all services which will be handled on a best effort basis are collected together under the service category Background. Thus the UBR traffic class is not required as a parameter in the definition of the other service categories.

Table 3

Additional parameters needed in addition to traffic class

	Traffic class
	CBR
	VBR
	ABR
	UBR

	Information required
	Quality of service

Average bit rate

Delay requirement
	Quality of service

Average bit rate

Peak bit rate
	Quality of service

Average bit rate

Minimum bit rate (or maximum delay)
	None


Annex 3

An example of a method to forecast market evolution

Anticipating the evolution of the worldwide mobile communication penetration for the next twenty years is a challenging work. In this timeframe, as the world population increases by 22% (from 6,2 Billion in 2002 up to 7,6 Billion in 2020)
, many factors will influence the particular situation of each country and their telecommunication development. The forecasts for the evolution of telecommunication penetration developed from this method are based on the general socio-economic context and perspectives of each country.

For example, the penetration forecast could be set in two steps:

· First, the long-term mobile penetration levels that the countries are expected to reach in 2020 are determined, as well as the maximum speed of penetration increase over the timeframe.

· Second, the penetration evolution for every country, and for every year in the period 2003‑2020 is computed using the so called S-Curve model.

An example of a particular method is presented in the figure below: 
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Synopsis of the mobile penetration forecast method

Four major reference indicators could be considered to estimate the future mobile telecommunication market in each country:

(
Income

(
Human Development

(
Technology Affinity

(
Urbanisation.

The evolution of the mobile penetration could be modelled per country and per environment as an S-curve diffusion process with the following parameters:

–
the historical mobile penetration in the country;

–
the long-term mobile penetration potential for the country;

–
the maximum year-on-year penetration growth rate (which occurs at the inflexion point of the penetration curve).
_______________________

� 	Source: UNO, World Population Prospect – 2001 Revision
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