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INTRODUCTION 
1.1 Background

The growth of mobile broadband is tremendously increasing nowadays because of its consumer preferred applications including voice, video, and data with mobility, while the market of fixed broadband is not increasing significantly. The telecommunication industry has been focused to the development of such mobile broadband solutions in reliable and affordable manner. The market of mobile broadband is tremendously increasing compared to that of the fixed broadband solutions. Of course there are different opportunities for providing the mobile broadband application compared to that of the fixed broadband, however there are some challenges to be encountered for providing the services to the customers. The mobile broadband subscriptions growth forcasted by Ericssion is shown below by 2015.
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According to the Cisco Visual Networking Index  Report 2012, Global Mobile Data Traffic Forecast overall mobile data traffic is expected to grow to 10.8 Exabytes (1 Exabyte=10 18 bytes) per month by 2016. The growth tendency is shown in fig given below:
[image: image3.png][TB thousand per
month]
1080
"
10
9
——— Global
s
Asia Pacific
7
s
s
4
3
2
1
2o 2012 2013 201 2015 216
Selected Segments CAGR
Data
Video
File sharing 008 0.1 015 020 026 036 36%

Source: Cisco, VNI Report, 2012





Demand on spectrum is increasing rapidly due to user demand as well as innovation of various wireless/mobile broadband technologies. Wireless broadband technologies have now become the major tools to bridge the digital divide in developing countries. There is a need for a focused study about the requirements of spectrum for appropriate wireless broadband technologies in SATRC countries. 

Purpose of this study would be to study the regional requirements for spectrum and the availability of those bands in SATRC countries. Global mobile data traffic growth Based on global statistics the number of wireless broadband subscribers has exceeded the number of fixed broadband subscribers and will continue on an explosive growth path as per current growth estimates. According to the Cisco Visual Networking Index Global Mobile Data Traffic Forecast overall mobile data traffic is expected to grow to 10.8 Exabytes (1 Exabyte=10 18 bytes) per month by 2016. Aside from the practical benefits of broadband, such as greatly enhanced ease of accessing and providing data-rich content, numerous studies have documented the positive relationship between broadband access and national prosperity. A World Bank study emphasized the importance of broadband penetration for developing economies having concluded that every 10 per cent increase in broadband penetration provides a 1.38 per cent increase in GDP.

There are different emerging mobile broadband technologies. Technical aspects, business aspects, and service aspects of the emerging mobile broadband technologies are the key domains to be considered. The growth of mobile broadband is tremendously increasing nowadays because of its consumer preferred applications including voice, video, and data with mobility. System architecture, spectrum, mobility, multiple access techniques, multiple antenna techniques, capacity and data rate are key technical parameters which distinguishes the performance of the technologies. CAPEX, OPEX, subscriber and revenue is very much vital regarding the business model. Study of deployment cost, revenue generating options, sustainability issue, and regulatory issue gives idea of the financial model of these technologies. There are upcoming high bandwidth requirement services such as IPTV, HDTV, online gaming and services like VoIP which poses challenges to deliver on the move. To meet the market demand, mobile broadband technologies must have the capabilities to deliver these kinds of services. 

There are different mobile broadband technologies worldwide that are being developed and/or in use such as 3G, WiMAX, LTE, UMB, iBurst. This report focuses Study of Regional Requirements and Availability of Spectrum for Mobile Broadband technologies with special focus on the spectrum of two emerging innovative mobile broadband technologies WiMAX and LTE.
When the competing technologies are introduced at about the same time, they may either share the market for an extended period or one may eventually dominate the other. In a business society, there might be the possibility of the market sharing or all-or-nothing mode when more than one technologies compete at once to provide the similar nature of services to the consumer. There might be sequential and simultaneous technological competition in the market during the evolution of a product or service. 
1.2 Objectives 
The objective is to carry out an assessment on requirement analysis with a view to facilitate deployment of wireless broadband technologies taking into account convergence trends and provide recommendations for future requirement in SATRC member countries It is intended that the wireless broadband become the major tools to bridge the digital divide in developing countries.
It is also a necessity for the assessment on availability of spectrum of mobile broadband in the SATRC countries in order to create an environment for the availability of sufficient mobile broadband spectrum for the development and expansion of telecommunication services in order to boost the social life for the benefit of the public in the member countries. 
1.3 Scope
	Work Item
	S2. Study of Regional Requirements and Availability of Spectrum for Wireless Broadband



	Responsible Working Groups
	WG Spectrum

	Output 
	Study Report/Guideline

	Background and Purpose
	Demand on spectrum is increasing rapidly due to user demand as well as innovation of various wireless/mobile broadband technologies. Wireless broadband technologies have now become the major tools to bridge the digital divide in developing countries. However, there is a need for a focused  study about the requirements of spectrum for appropriate wireless broadband technologies in SATRC countries. 

Purpose of this study would be to study the regional requirements for spectrum and the availability of those bands in SATRC countries 

	Scope
	· To survey the requirement of spectrum for Wireless Broadband in SATRC countries

· To identify the bands for Wireless Broadband

· Study the use of those bands in SATRC countries 

· Suggest harmonized approach to make the spectrum bands available for Wireless Broadband

	Time Frame
	Total study period would be approximately 1 year



	Utilization of Output
	Members can use the output as reference while allocating spectrum for Wireless Broadband 


1.4. Methodology
Both the primary and secondary research method is being used during the preparation of this report. During the research a questionnaire was prepared and sent to the SATRC member countries and the response from the respective expert/countries is taken into the consideration. Secondary research is carried out where data was collected from different resources like books, internet, white papers, IEEE papers and international journals.  Both the primary and secondary data is analyzed in different perspectives.
2.   LITERATURE REVIEW

2.1 Mobile Broadband Spectrum Requirement/Global Scenario

Mobile broadband spectrum requirement will increase sharply due to more M2M activities and introduction of many new services. Increased demand is attributed to an overall increase in the volume of data downloaded as a result of greater consumer use and machine to machine interactions. It is nneeded to upgrade their network with advanced technologies to meet the market demand.
In 2007, ITU- R estimated that for mobile broadband applications, between 1280 MHz to 1720 MHz spectrum may be required by 2020. The FCC announced in 2010 that an additional 500 MHz of spectrum would be needed for mobile broadband technologies by 2020. Some international regulators have determined that up to 500 MHz of spectrum beyond that already available may be required to meet the demand for mobile broadband services by 2015. ACMA estimates that an additional 160 to 700 MHz of spectrum will be required by 2020. It has been estimated that additional 150 MHz to 1720 MHz spectrum may be required by 2020.
The European Union (EU) released its Digital Agenda for Europe: 2010–2020 in May 2010 setting out the following objectives: 
· ensure broadband coverage of all EU citizens by 2013 

· offer broadband coverage at 30 Mbps or more for at least half of EU households  by 2020. 
The spectrum demand forecast for mobile broadband (2010-2020) from the ITU-R Report M.2078 (2007) is shown below.
[image: image4.emf]
 Some experts believe that since the life time of a technology is around 15-20 years, it is more pragmatic to concentrate on a 5 year time frame. The basics related to mobile broadband and the related issues are mentioned hereunder.
2.2 Mobile Broadband definition

In the past few years, Internet has change the way we live, way we work, communicate, learn and play. Internet now plays a vital role in our daily activities and wireless communication has grown rapidly. Broadband wireless is one of fastest growth stories of the telecommunication industry and have been successful in the market. Looking past, wireless access technology has followed different evolution where Performance and efficiency are two areas mainly focused. Basic mobile voice has been fulfilled by the first generation of mobile broadband (1G) mobile broadband, Capacity and the coverage has been fulfilled by second generation (2G) and third Generation (3G) offers increase capacity and supports much higher data transmission rates. The fourth Generation network is aimed with tremendous increase in data rate with higher speed mobility along with the capability of providing the converged services through a single platform as per the requirement of a user.

Different standard organization has defined broadband in different ways and the definitions have been changing as per the time and requirement of the market. ITU in their recommendation I.113, defined broadband as a“transmission capacity that is faster than primary rate Integrated Services Digital Network (ISDN) at 1.5 or 2.0 Megabits per second (Mbits) ”. OECD on the other hand has defined broadband as “ for a service to be considered broadband, [the threshold] in respect to downstream access to 256 Kbps”. 

Leaving technical issues behind, broadband is defined as the high speed, reliable and on-demand Internet connectivity given by connectivity services like DSL or cable services that allows support for data, voice and video information at high speeds. The word broad is in a sense because multiple types of services pass across that wide band. Broadband access gives the access to download files more quickly and provides faster web surfing; it also enables multimedia applications like real time audio, video streaming, multimedia conferencing and interactive gaming . So mobile broadband means pushing those services into the mobile devices.
 High speed and mobility are two dimensions for mobile broadband.Initially, broadband  started without mobility and it emerged during the period of different evolutions. Traditionally, mobility emerged with cellular systems for voice communications. Even if mobile broadband are designed to offer higher data rates and low latency, some of the typical characteristics of mobile broadband are high spectral efficiency, flexible radio planning, reduced latency, all IP architecture, internetworking and cost reducing capabilities.
Mobile broadband technology has been developed rapidly in the past years as demand of the accessing Internet has been increased tremendously. The Telecommunication industries have worked hard and have been sensitive to fulfill the market demands and development has focused on an intensive use of broadband systems, which are characterized by the high quality features such as low latency, more capacity and high spectrum. There are different broadband technologies that are being developed and available for different uses that provides different performance and suited to different geographical regions such as 3G, UMB,WiMAX, LTE and iBurst. The two emerging and innovative mobile broadband technologies- WiMAX and LTE are described in brief hereunder:
2.2.1 WiMAX
WiMAX is a promising technology which can offer high speed voice, video and data service along with the mobility to the customers. There are different standards such as IEEE 802.16d, IEEE 802.16e, and IEEE 802.16m that are developed and/or being developed to meet the escalating demands of the mobile broadband solutions to the customer. WiMAX is a IEEE-based standard enabling wireless broadband connections in fixed, nomadic and mobile usage modes for wireless broadband connectivity without necessity of direct LOS with a radio base station. As an alternative or complement to wired broadband access such as cable and DSL, WiMAX provides wireless broadband services. WiMAX uses OFDM/OFDMA technology with an all-IP core network – so called next generation technology. It delivers good performance with high throughput, low latency, advanced security and QoS. The initial version of WiMAX- IEEE 802.16d doesn't support mobility while the latest versions (IEEE 802.16e/IEEE 802.16m) supports full mobility. Although Fixed WiMAX deployment is normally in FDD, mobile WiMAX are normally deployned in TDD spectrum allocation. The TDD spectrum allows the better spectrum utilization for assymetric data applications.
2.2.2 WiMAX Evolution

Introducing the products and equipment for the Broadband wireless access was started in 90's.  A meeting was held by National wireless Electronics Systems Testbed (N-WEST) in 1998 regarding the need of an interoperable standard which resulted into 802 standards.  A lot of efforts were made in this regard which resulted later in the formation of IEEE 802.16 standard. It also supports LOS based Point to Multipoint (PMP) broadband wireless system.  The broadband wireless access system was developed to cater the demand of the user for broadband services anywhere with higher reliability and quality of service.  

It has been a challenge to make provision of high speed broadband internet service to any places at any time using the customer terminals such as PC, laptop, or other handheld devices. However, WiMAX is one of the emerging Technologies to have broadband wireless solutions including internet, voice, TV with mobility. An evolution path for the IEEE family of standard for BWA is shown in figure given below:
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Figure 1: Evolution path for the IEEE family of standard for BWA
IEEE 802.16 systems provide mobile broadband services economically to the residential and enterprise customers.
2.2.3 LTE
The Long Term Evolution is one of the latest series in an advancing series of mobile Telecommunications system. LTE is based on Release 7 and Release 8 specifications given by 3GPP. LTE is an IP-based wireless technology which has evolved from GSM/WCDMA circuit-based technology. LTE is a driving technology that will transform traditional circuit-based network to IP-based network and migrate all the services to an all IP environment. It’s capability of supporting handover and roaming to existing mobile networks gives extra facilities and ubiquitous coverage to all mobile users. Both the paired and unpaired frequency band allocations are possible so that many possible bands would be utilized for the deployment of this technology. LTE delivers services with high throughput, low latency and mobility in pace.
 2.2.4  LTE EVOLUTION

3GPP was established in Dec 1998 along with the signing on the 3rd generation partnership project agreement. 3GPP consists of a project Coordination Group and Technical Specification group. The main purpose of 3GPP was to develop, approve and maintain globally approved applicable technical specifications and reports for 3G mobile system based on evolution of GSM technologies to be transposed to the organizational partners into appropriate outcome (e.g standards). Later on the scope of the 3GPP was amended to include the maintenance and development of the GSM technology along with GPRS and EDGE . 3GPP has developed different releases (functionality in early GSM releases, release 99, release 4, release 5 , release 6 , release 7, release 8,  release 9, release 10, and release 11) so far . The technical paper UTRA-UTRAN LTE and 3GPP system Architecture Evolution (SAE) is a good starting point for LTE. In 2004 the project was focussed to further develop and optimize 3GPPs' radio access architecture. The main purpose was to increase the throughput three to four times the release 6- HSDPA in the downlink(100 Mbps) and 2 to 3 times the HSUPA uplink(50 Mbps). (Release 8 was developed in Dec 2008 as first LTE equipment and release 9 was developed with added benefit of small enhancement in Dec 2009. The 3GPP partners have already submitted a formal request to the ITU to consider the releases 10 and beyond of 3GPP as a candidate for IMT-Advanced.
The 3GPP LTE is the latest development as a 4G technology under 3GPP standards. LTE is now in deployment phase and many telecom operators have already announced to launch or expand their network with LTE.  The production and manufacture of LTE equipment and system is going on.  LTE is an evolution of 3GPP 2G and 3G networks. . LTE offers a smooth evoltionary path for higher speeds and lower latency and is built on the technical foundations from the existing 2G and 3G 3GPP networks such as GSM, GPRS, EDGE, UMTA, HSPA etc. LTE might be one of the very applicable evolutionary paths to both the 3GPP and 3GPP2 standards; however this is easier and convenient path for the evolution for the 3GPP standards compared to that of the 3GPP2 standards.  The possible evolutionary path of LTE is shown in figure given below. There might be deployment scenario of LTE standard directly from the GSM, GPRS, EDGE, WCDMA, and HSPA standard; however there is the possibility of deployment in gradual manner that is sequentially from 2G to 2.5G, 2.5G to 3G, and then 3G to LTE. There is also the possibility of deployment of LTE standard directly from the non-3GPP standards:
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There are 3GPP technology evolutions with GSM, GPRS, EDGE, UMTS, LTE, and IMT-Advanced in the technology development. On the other hand there are non-3GPP2 evolutions as well in order to meet the escalating demand of the customers that includes CDMA, CDMA 2000 1x, WiMAX. The new emerging technologies compared to existing mobile communication systems shall have the consideration of the different factors such as higher throughput, lower latency for data access, lower cost per bit of traffic, ability to deal with a richer mobile service environment, end to end network based on internet protocol, more efficient usage of the limited available spectrum.
2.2.5 IMT
 
The concept of International Mobile Telecommunications was introduced in the mid of 1980 as third generation system for mobile communications by ITU. ITU has approved the technical specifications for 3rd generation systems under the name IMT-2000. The spectrum band from 400 MHz to 3GHz is suitable for IMT-2000 standards.  ITU has approved the IMT-2000 standards with the intention of avoiding the fragmentation of mobile market taking into the consideration of harmonization and interoperability into account. The IMT-2000 is the result of the collaboration of different standard bodies such as ITU-T, ITU-R, 3GPP, 3GPP2 etc. The main application of the IMT-2000 standard is to provide the converged services - fixed, mobile, voice, video, data, and multimedia applications  in a using a single platform with seamless global roaming. The minimum data rate of 2 Mbps for stationary and pedestrian users and 348 Kbps for vehicular users. The flexibility, affordability, and compatibility are the key focus of the introduction of this standard.

2.2.6 IMT -Advanced

The packet based standards which include the additional capabilities on IMT-2000 with broad range of telecommunication services including the advanced mobile sevices with support of high throughput, high mobility with the compatibility of higher performance and QoS within wide range of services and platforms are called IMT-Advanced standards. This standard has the compatibility with the IMT and fixed networks with worldwide roaming [Recommendation ITU-R M.1615, 2003]. The purpose of introduction of IMT-Advanced includes traffic projection and requirement including the ratio of asymmetry, spectrum efficiency, service and application requirements, radio transmission schemes, global roaming, dynamic spectrum sharing, evolution of IMT-2000. It is considered that the spectrum identified by WRC-92 and WRC-2000 for IMT applications along with the additional spectrum would be better for the implementation of this standard. ITU has targeted the system of approx. 100 Mbps for high mobility access and upto 1Gbps for low mobility access such as nomadic/local wireless access by the year 2010 and later on the data rate can be modified as per the supply and demand side requirement for future studies. The major issues of IMT Advanced are SMaRT - spectrum, market Place, Regulatory and Technology. The future development of IMT-200 and system beyond IMT-2000 is considered as IMT -Advanced with specific norms and standards defined by ITU in the aforementioned issues. IMT-Advanced (or 4G) will see a progression beyond third-'generation (3G) technology.

2.3 Spectrum
Success of broadband wireless networks is influenced by many factors like equipment cost, infrastructure costs, customer penetration, availability of spectrum and many more. Spectrum allocation is also one of the important factors that play a role in success of the new technology. Spectrum is one of the most valuable and finite sources and must thus be allocated in such a way that ensures maximum efficiency both technically and economically. The different frequency bands are allocated for different applications/technologies and services by different countries under the ITU Radio Regulation.  Normally each country has its own national frequency allocation plan for the effective utilization of the resource for the benefit of the public. Spectrum resources in each geographic region are controlled by each governmental telecommunication authority.  The different frequency assignment approaches are used internationally in practices such as lottery, first come first served, beauty contest and auction. 

Regulators are coming to terms with the need to prepare for a dramatic increase in the demand for scarce spectrum. Global spectrum management arrangements are evolving to meet changing patterns of use and demand for spectrum. Some of major steps are taken into the consideration to reduce the involvement of government and let market mechanisms govern the allocation and destination of use of spectrum including:

· allocating spectrum through price-based selection processes – especially auctions – or alternative proxy methods to impose apparatus charges which reflect the value of the spectrum;

· the owners of spectrum rights are increasingly free to decide which technology to use and which services to provide with it;

· in line with spectrum liberalization, the introduction of spectrum trading in some markets is allowing spectrum rights to be allocated via market mechanisms to the users that value it the most; and

· the increasing prevalence of spectrum leasing arrangements which allows a spectrum owner to sub-lease, part or all of their allocated frequencies. 
In past few years, there has been explosive growth in the wireless industry for both voice and data services. Mobile data is growing very fast and the number of usage rates and people subscribing telephone are growing considerably and telecommunication industries around the world have been working hard to upgrade their network with advanced technologies to meet the market demand. So Spectrum has been regulated heavily.

All spectrums are managed by government in each country. Usually in a country, some portion of the spectrum is separated for license-free networks.  Portions of the spectrum are set-aside for commercial purposes in each country and the usage of the spectrum is of prime importance in each geographical region with specified terms and conditions of the governing body of the country. There are two types of spectrum to be managed effectively for the facilitation of mobile broadband deployment:
· Licensed Spectrum

· License-Exempt System

2.3.1 Spectrum in WiMAX

IEEE 802.16 standard supports channel size between 1.5 to 20 MHz. There are different bands available for this standard worldwide. Each band provides different advantages depending on the models used and serves a different market need based on QOS and cost. This meets the global regulatory requirement and this allows the provider to use the available spectrum within these bands. But WiMax Forum has narrowed down the large choice of possible bandwidth to a few possibilities to ensure interoperability between different vendors products. As per the WiMAX Forum, two types of Spectrum bands-licensed and licensed exempt, are available for the deployment of the technology. However since the major aim of the WiMAX technology is delivering the quality service to the consumers compared to that of WiFi, licensed spectrum bands are heavily allocated and assigned in different bands, although the equipments are available in license exempted bands of 2.4 GHz and 5GHz band. 

2.3.2 Global Spectrum availability for WiMAX
The licensed frequencies that are available for broadband wireless access vary from country to country. Due to the larger cells and lower cost, operators are normally looking for lower frequencies spectrum. In most of the countries around the world, 2.5 GHz band has been allocated. There are allocations of different bands for the broadband wireless access solutions (e.g WiMAX) worldwide. The allocation and assignment would be both in FDD and TDD basis. Although the Fixed WiMAX  is generally being implemented in FDD mode, the Mobile WiMAX is generally available and deployed in TDD mode. Major bands of worldwide spectrum allocations for WiMAX are 700 MHz, 2.300 GHz, 2.500 GHz, 3.300-3.800 GHz, 2.400 GHz, and 5 GHz. In Nepal 2300-2400 MHz and 3300-3400 MHz band is allocated for Broadband Wireless Access Technologies. The table from below summarizes the global spectrum availability for WiMAX.
	Canada
	US
	Central and 

 South America 
	Europe 
	Russia 
	Middle East 

	2.3 GHZ

2.5 GHZ

3.5 GHZ

5.8 GHZ


	2.3 GHZ

2.5 GHZ

5.8 GHZ


	2.5 GHZ

3.5 GHZ

5.8 GHZ
	2.5 GHZ

3.5 GHZ

5.8 GHZ
	2.5 GHZ

3.5 GHZ

5.8 GHZ
	3.5 GHZ

5.8 GHZ


Global Spectrum WiMAX

2.3.3 Spectrum in LTE

LTE (Long Term Evolution) promises to deliver very high speed broadband with low latency, flexible spectrum bandwidth, smooth migrations and low cost data services. 

WRC-2000 identified three additional bands for terrestrial IMT-2000 including 2500-2690 MHz. In Europe, 140 MHz bandwidth of 2.5 GHz of the of IMT-2000 FDD expansion spectrum was allocated in the beginning of 2008; 2620-2690 MHz for downlink and 2500-2570 MHz for uplink . Additionally up to 50 MHz (2570 MHz-2620 MHz) will be allocated as an unpaired TDD band. The main goal of WRC-07 was to identify additional, worldwide spectrum, to enable global roaming services. For this purpose, WRC-07 identified 450-470MHz and 2300-2400 MHz bands for IMT (both IMT-2000 and IMT- Advanced) on a global basis. WRC-07 has made positive steps towards making spectrum available for future LTE deployments.
WRC-07 identified the bands 698-806 MHz for mobile applications and initiated the process of allocation of broadcasting spectrum in the 698-806 MHz band to mobile applications.  In fact there are different applications in different countries in this band, so the next step would be to identify the cases in different regional countries and gradually refarm the spectrum for mobile applications to the maximum extent in order to achieve the interoperability and seamless global roaming. 
2.3.4 Refarming GSM 900 MHz

The 900 MHz is most harmonized spectrum band available today in wireless telecommunication industry and this band has benefit of increased coverage worldwide. Moreover, 900 MHz offers improved building penetration and especially suited to regions that have a predominantly rural population. Moreover, LTE deployment in the 900 MHz has the benefit to have more capacity and provide operators to deploy an LTE network with greater coverage.
2.3.5 Global Spectrum availability for LTE

One of the main advantages of LTE is that system will support existing bands of GSM/WCDMA/HSPA which will cause operators to introduce smoothly LTE services in the market and gradually cover the national coverage. The section below from gives a brief update of the global spectrum available for LTE.

	USA
	Europe
	Germany
	Middle East 
	Japan

	700 MHz

2.6 GHz(TDD)
	2.66 GHZ
	800 MHz

1.8 GHz

2   GHz

2.6 GHz
	2.3 GHZ

2.5 GHZ


	2.1 GHz

1.5 GHz




2.3.6 Deployment Strategies with LTE spectrum    

There is a possibility for GSM and WCDMA operator to use their existing bands for deploying LTE as 1800 MHz and 2100 MHz of spectrum can be reused for LTE system. LTE allows operation in the 1.4, 3, 5, 10, 15 and 20 MHz channel sizes. This flexibility and possibilities of choosing different bandwidth let operators to introduce LTE in existing GSM/WCDMA band.
There is also a possibility for GSM and WCDMA operators to introduce LTE in new spectrum like 2.6 GHz, 2.3 GHz or 0.8 GHz. The advantage of introducing new spectrum let the operators to use larger bandwidths. So operators have the choice to introduce LTE in existing band. One of the big advantages of the LTE is that it supports both the smaller and bigger channel bandwidths. There are possibilities for the operators to deploy LTE networks from 1.4 MHz to channel up to 20MHz. 
2.3.7 Key challenges

In order to materially increase wireless broadband penetration, the SATRC member administrations need to devise solutions to successfully address the challenges including power disruptions, affordability, and policy and regulatory barriers.
2.4 Best Principles for spectrum management
In terms of the best practice approach, ideally the member countries should adhere to the ITU Global Symposium for Regulators 2005. The best practice guidelines for spectrum management of Mobile Broadband to be considered in SATRC member countries are mentioned hereunder:
 Facilitate the deployment of innovative broadband services and technologies

· Remove unnecessary restrictions on spectrum use and embrace minimal regulation

· Release spectrum promptly and allocate spectrum to facilitate new competition
Promote transparent and nondiscriminatory spectrum management policies

· Consult widely and publicly

· Publicize decisions and consultation process

· Implement stable and predictable decision-making process

Embrace technology neutrality
· Adapt to technological convergence and avoid picking winners. 

· Let the market determine appropriate technology
To adopt flexible use measures for wireless broadband services

· Provide incentives for smaller new operators to deploy infrastructure at low cost

· Adopt lighter regulation for rural and isolated areas

·  If spectrum scarcity becomes an issue, allow secondary market trading

·  Promote shared-use bands where practical

Ensure affordability

·  Due respect for the rules of transparency, objectivity, proportionality and non-discrimination 

·  Simple and readily understandable fees by all concerned
· Set reasonable and rational spectrum fees

Optimise spectrum availability

· Provide timely equipment  authorizations  and accommodate new and emerging technologies

Manage spectrum efficiently 

· Allocate spectrum in an economically efficient manner

·  Promote and encourage usage of spectrum efficient technologies

Ensure a level playing field 

· Prevent spectrum hoarding by setting caps

Harmonize regional and international standards and practices

· implement policies and allocations that are consistent with regional and global best practice and standards

Adopt a broad approach to promote access

·  Coordinate spectrum management policy and practice with other regulatory instruments (i.e. competition and trade policy, universal service measures etc.)

2. 5 Utilization of key spectrum including below 1 GHz Frequency
Radio spectrum below 1 GHz is optimum for the needs of developing countries, due to the ability to serve larger rural areas from a single cell site compared to spectrum above 2 GHz. The 2007 World Radio Conference made valuable strides in identifying additional spectrum for IMT, both below 1 GHz and above 2 GHz. The concept of identifying spectrum for potential use by IMT, in the ITU Radio Regulations, gives global equipment manufacturers some guidance on the range of frequency bands in which IMT services are likely to be deployed, leading to economies of scale and minimizing product costs. 

Given the dominant position of mobile services (which will grow even more so) and wireless broadband in the future, the need to utilise key spectrum below 1 GHz spectrum resource (especially the 700 MHz band) is profound. In this respect, the digital dividend spectrum shall be locked for mobile broadband which will be also in line with Asia Pacific proposal.

The identification “for those administrations wishing to deploy IMT” allows use by other services to which the spectrum is allocated and does not convey any priority for IMT over those other radio-based services.  “IMT-Advanced” provides a global platform on which to build the next generations of mobile services – fast data access, unified messaging and broadband multimedia – in the form of exciting new interactive services and applications.
2.6 Flexible rights of use for key wireless spectrum allocations
Flexible rights of use should be instituted for key wireless spectrum allocations with technology use given that artificial technology limitations may deny operators being able to use efficient and spectrally efficient technology. For example, 3G W-CDMA at 900 MHz is more cost effective than rollout of 3G W-CDMA at 2100 MHz specially in the less densely populated areas. 
The spectrum allocation for the mobile broadband shall be in technology neutral basis to facilitate for the deployment of effective and efficient technology in the market which will also provide an early upgrade path to take account of more affordable devices including smartphones and tablets in the market. Satellite services – perhaps with a local cellular or Wi-Fi hotspot can also provide a critical role in addressing digital divide in more remote areas of the country. Facilitating WBB services is best promoted by introducing additional operators  and by the early allocation of sub-1 GHz spectrum especially additional 900 MHz and the allocation of 700 MHz band spectrum (in accordance with the APT 2 x 45 MHz band plan). However, in order to balance spectrum availability with the legitimate public goal of maximising the price of the country’s spectrum resources, it is recommended that a staged approach to the release of new spectrum be adopted.
2.7 Frequency Arrangements for implementation of IMT

Recommendation ITU-R M.1036-3 dealing with Frequency arrangements for implementation of the terrestrial component of IMT in the bands identified for IMT in the Radio Regulations (RR)’ provides guidance on the selection of transmitting and receiving frequency arrangements for the terrestrial component of IMT systems. The frequency arrangements are recommended from the point of view of enabling the most effective and efficient use of the spectrum to deliver IMT services – while minimizing the impact on other systems or services in these bands – and facilitating the growth of IMT systems.

2.8 General considerations regarding technological aspects
· IMT (IMT-2000 and IMT-Advanced) radio interfaces currently include two modes of operation – frequency division duplex (FDD) and time division duplex (TDD);

· There are benefits in the use of both FDD and TDD modes in the same band; however, this usage needs careful consideration to minimize the interference between the systems, especially, if flexible FDD/TDD boundaries are selected, there may be a need for additional filters in both transmitters and receivers, guard bands that may impact spectrum utilization, and the use of various mitigation techniques for specific situations;

· That selectable/variable duplex technology is considered to be one technique that can assist in the use of multiple frequency bands to facilitate global and convergent solutions. Such a technology could bring further flexibility that would enable IMT terminals to support multiple frequency arrangements;
· When frequency arrangements cannot be harmonized globally, a common base and/or mobile transmit band would facilitate the development of terminal equipment for global roaming. A common base transmit band, in particular, provides the possibility to  roaming users all information necessary to establish a call;

· Guard bands for IMT systems should be minimized to avoid wasting spectrum;

· When developing frequency arrangements, current and future advances in IMT (e.g. multimode/multiband terminals, enhanced filter technology, adaptive antennas, advanced signal processing techniques, techniques associated with cognitive radio systems, variable duplex technology and wireless connectivity peripherals) may facilitate more efficient use and increase overall utilization of radio spectrum; and

· On the aspect of frequency availability it is recommended that administrations make available the necessary frequencies for IMT system development in a timely manner.
· The harmonized frequency arrangements in the bands identified for IMT by one or more conferences shall facilitate:

· facilitate worldwide compatibility; and

· facilitate international roaming.

2.9 The frequency bands identified for IMT services
The frequency bands identified for IMT services (that accommodate all the technologies) are mentioned hereunder which are identified in ITU Radio Regulation 
450-470 
694-790/698-806*/790-862*, 806 – 960 

1 710–1 885, 1 885-2 025 

2 110-2 200 
2 300-2 400 

2 500-2 690 

3 400-3 600 

* 790-862 MHz (Allocation for Region 1 and 3)

698-790 MHz (Allocation for Region 2 and 9 countries in Region 3: Bangladesh, China, Rep. of Korea, India, Japan, New Zealand, Papua New Guinea, Philippines, and Singapore)

Preliminary Draft Revision of Recommendation ITU-R M.1036-3 on Frequency arrangements for implementation of the terrestrial component of IMT in the bands identified for IMT in the Radio Regulations (RR)’ in Annexes 1 to 6, describes the frequency arrangements for implementation of IMT in the bands identified for this service in the ITU RR. The order of the frequency arrangements does not imply any priority. Administrations may implement any of the recommended frequency arrangements to suit their national conditions. Administrations may implement all or part of each frequency arrangement.

It is noted that Administrations may implement other frequency arrangements (for example, arrangements which include different duplex schemes, different FDD/TDD boundaries, etc.) to fulfil their requirements. These administrations should consider geographical neighbouring deployments as well as matters related to achieving economies of scale, facilitating roaming, and measures to minimize interference.
2.9.1 Frequency arrangements in 700 MHz band

The different recommended frequency arrangements for implementation of IMT in the band 698-960 MHz are summarized below.
A1: 824-849 paired with 869-894  
A2: 880-915   paired with 925-960 

A3: 832-862 paired with 791-821 
A4: 698-716 paired with 728-746 
        776-793 paired with 746-763                 with 716-728 unpaired spectrum/TDD
A5: 703-748 paired with 758-803 
A6: 698-806 unpaired spectrum
Due to different usages in 698-960 MHz between regions, – no common solution is possible. In the arrangement A3, reversed duplex direction (mobile transmit in upper band and base transmit in lower band provides better conditions for coexistence with the lower adjacent broadcasting service. In arrangement A4, administrations can use the band solely for FDD or TDD, or some combination of FDD and TDD. Administrations can use any FDD duplex spacing or FDD duplex direction. However, when administrations choose to deploy mixed FDD/TDD channels with a fixed duplex separation for FDD, the duplex separation and duplex direction as shown in A4 are preferred. In A5, 2 x 45 MHz FDD arrangement uses sub blocks with dual duplexer solution and conventional duplex arrangement. Internal guard bands of 5 MHz and 3 MHz are provided at the lower and upper edge of the band for better co-existence with adjacent radio communication services. In A6, taking into account the external 4 MHz guard band (694-698 MHz), a minimum internal guard band of 5 MHz at the lower edge (698 MHz) and 3 MHz at the upper edge (806 MHz) needs to be considered.
2.9.2  Frequency arrangements in the band 1710-2200 MHz:

Different Frequency arrangements in the band 1710-2200 MHz is summarized below:

B1: 1880-1920(TDD), 2010-2025(TDD), 1920-1960(MS Tx) 2110-2170 (BS Tx); 2010-2025 (TDD)
B2: 1710-1785 (MS Tx) and 1805-1880 (BS Tx)

B3: 1850-1910 (MS Tx) and 1930-1990 (BS Tx);  1910-1930 TDD

B4: 1710-1785 (MS Tx) 1805-1880 (BS Tx); 1880-1920 TDD; 1920-1980(MS Tx) 2110-2170(BS Tx); 2010-2025 TDD
B5: 1710-1770 (MS Tx) 2110-2170 (BS Tx); 1850-1910(MS Tx) 1930-1990 ( BS Tx); 1910-1930 TDD

2.9.3 Frequency arrangements in the band 2300-2400 MHz and 2500-2690 MHz:

Frequency arrangements in the band 2300-2400 MHz is shown below:
E1: 2300-2400 TDD

Frequency arrangements in the band 2500-2690 MHz is shown below:

  
C1: 2500-2570 (MS Tx) 2620-2690 (BS Tx); 2570-2620 TDD


C2: 2500-2570 (MS Tx) 2620-2690 (BS Tx); 2570-2620 (BS Tx external)


C3: Flexible FDD/TDD

Frequency arrangements in the band 3400-3600 MHz:

F1: 3400-3600 TDD/unpaired


F2: 3410-3490 (MS Tx) 3510-3590(MS BS)
3    Avail Additional Mobile Broadband Spectrum 

It is relevant continually to review, and plan for further Mobile Broadband  spectrum bands. SATRC countries may consider the following (but not limited to) bands for mobile broadband applications. 
· 815–825 MHz and 860–870 MHz 
· 1.5 GHz band FDD: 1427.9–1462.9 MHz and 1475.9–1510.9 MHz 
· 1980–2010 MHz and 2170–2200 MHz FDD
· 2483.5–2500 MHz TDD
· 2700-2900 MHz
· 3300-3400 MHz
· 3600-4200 MHz
· 4200-4900 MHz
4. Some Strategies to be considered to cater the Demand Mobile Broadband 
The principle to enable and encourage spectrum to move to its highest value use  or uses- continue review and planning, promote both certainty and flexibility to the extent possible, and investigation to explore potential band for mobile broadband are key aspects to  address the mobile broadband spectrum .
It is very appropriate to use of improved technologies, such as coding, to improve overall spectrum efficiency. Deployment of complementary infrastructure such as picocells and femtocells in dense urban environments, decreases the size of the coverage areas required by individual macro and micro-cells and improves spectrum efficiency. It is necessary to manage the Pressure on spectrum from new technologies well in a timely manner to address the demand. Spectrum demand in highly populated cities need to be investigated in SATRC member countries. Spectrum requirements for mobile broadband as foreseen by the industry over a period of 5 to 10 years are applicable to be considered. The further  spectrum available for MB e.g digital dividend band, impact on existing allocations, spectrum efficiency of the new technologies, harmonized spectrum regional and global level are also the key aspect to be taken into account  for mobile broadband services and applications. It is to be considered what techniques could be deployed in their existing and proposed network architecture to achieve greater spectral efficiencies- advances in technology. Network architecture is very important aspect in mobile broadband -If the cell radius of existing wireless infrastructure was reduced, the demand could be addressed with lesser amount of spectrum. It is needed for analysis of the quantum of spectrum required to meet the demand in SATRC countries. Relocation, Reallocation, Refarming of Spectrum are to be carried out in periodic manner to adopt the change in a timely manner for the benefit of the public. Benefits offered to offload data capacity in small localised environments thus improving data capacity in existing network architecture is another paradigm to be taken into account. Continually reviews bands and planning arrangements to determine whether the band is allocated to its highest value use is also the key principle to be considered.
5.  Unlicensed Spectrum

Specifically, the ability to utilize open access spectrum (such as 2.4 and 5 GHz) to support those small number of cell sites/locations which face congestion has considerable merit. It is really very essential to manage and utilize the unlicensed spectrum for the facilitation of mobile broadband as last mile access in different network architecture to address the mobile broadband applications. It might be applicable to determine the common standard for the usage unlicensed in the member countries.
6. Conclusions
6.1 It is necessary to take into account the following Key considerations in mobile broadband shall:

· the economic and social importance of broadband and its role in    improving productivity    and providing information and services;

· the structure of the telecommunications market and the current regulatory framework;

· broadband access targets and future spectrum requirements;

· examining the case for regulatory change including amendments to the existing legislative provision   as well as the current applicable licensing regime; and

· key technologies, including GSM, W-CDMA, WiMAX, LTE satellite.
· Enhancing transparency and market efficiency enabling the mobile      broadband friendly environment in the SATRC member countries.
6.2 Frequency arrangements for implementation of IMT

It is recommended to identify the regionally (and globally as far as applicable) harmonized IMT bands capable of delivering quality mobile broadband applications in line with the Recommendation ITU-R M.1036-3 dealing with Frequency arrangements for implementation of the terrestrial component of IMT  in the bands identified for IMT in the Radio Regulations (RR)’ as guidance on the selection of transmitting and receiving frequency arrangements for the terrestrial component of IMT systems. The frequency arrangements shall be used from the point of view of enabling the most effective and efficient use of the spectrum to deliver IMT services – while minimizing the impact on other systems or services in these bands – and facilitating the growth of IMT systems.
The order of the frequency arrangements does not imply any priority. Administrations may implement any of the recommended frequency arrangements to suit their national conditions. The administrations should consider geographical neighbouring deployments as well as matters related to achieving economies of scale, facilitating roaming, and measures to minimize interference.
6.3 The spectrum allocation for the mobile broadband shall be in technology neutral basis to facilitate for the deployment of effective and efficient technology in the market which will also provide an early upgrade path to take account of more affordable devices including smartphones and tablets in the market. 
The best practice guidelines aforementioned in section 2.3 shall be taken into consideration as key policy and regulatory issues in order to accelerate wireless broadband services as far as possible. In order to balance spectrum availability with the legitimate public goal of maximising the price of the country’s spectrum resources, it is recommended that a staged approach to the release of new spectrum be adopted for mobile broadband.
6.4 It is relevant continually to review, and plan for further Mobile Broadband  spectrum bands. SATRC countries may consider the following (but not limited to) aforementioned bands for mobile broadband applications.
6.5 It is recommended to determine the common and harmonised mobile broadband spectrum band  in the SATRC member countries so that it will  :

· facilitate worldwide compatibility; and

· facilitate international roaming.
6.6 The principle to enable and encourage spectrum to move to its highest value use  or uses- continue review and planning, promote both certainty and flexibility to the extent possible, and investigation to explore potential band for mobile broadband are key aspects to  address the mobile broadband spectrum . It is very appropriate to use of improved technologies, such as coding, to improve overall spectrum efficiency. Network architecture is very important aspect in mobile broadband -If the cell radius of existing wireless infrastructure was reduced, the demand could be addressed with lesser amount of spectrum
6.7 The lower frequency bands have better building penetration and smaller foliage losses are more cost effective and have larger coverage. It is recommended to make arrangement to deploy IMT advanced technologies can at lower bands and 700 MHz is proving to be most effective for deployment in rural or high-cost regions. Two to three times less sites are required for initial coverage at 700 MHz as compared to 2.1 or 2.5 GHz.
6.8 It is felt that it seems necessary additional information on mobile broadband of the member countries apart from the previously set questionnaire. Thus it is determined to circulate questionnaire as in Annex 1 to the member countries expert. The further analysis would be carried out after receiving the corresponding response.
7.  Recommendations

To be discussed among SATRC member countries and need to be decided on mutual consensus.

Annex-1

 Additional Questionnaires
1.  How is broadband services defined in your country? Mention the minimum data rate as well if applicable.

2. Have you formulated any national policy, plan, strategy, act, regulation, directives, Guidelines regarding the mobile broadband (MB) spectrum/technology? If yes, could you please mention the said provision?
3. How much Spectrum BW is being used/allocated for MB at this moment in your country? Please mention the corresponding BW in different MB technologies.
4. How much spectrum BW do you predict is necessary to cater the market demand of mobile broadband applications by 2020 in your country?
5. What are the strategies to be taken into the consideration to cater the market demand of MB applications in the future in your country?

6. What are the existing mobile broadband Technologies that are being used in your country? 

7.  What are the Frequency Arrangement plan/channel Plan in your country for different mobile broadband services and technologies [include 450, 800, 900,1800, 2100, 2300, 2500, and 3400 MHz band if applicable]

8. Does your administration have implemented the technology neutrality approach in mobile broadband spectrum? Elaborate
9. Do you have specific spectrum assignment criteria for the mobile broadband? Is there caps defined on the spectrum Bandwidth for an operator? If yes what is the basis for that? If not why?

10. What are the existing different mobile broadband applications that are being used in your country? Also indicate the the future market of mobile broadband in your country?
11. Any other view on mobile broadband spectrum 
Annex-2

QUESTIONNAIRE ON WORK ITEM “Study of regional requirements and availability of spectrum for mobile broadband” - PAKISTAN
Considering the rapid increase in the volume of data traffic in the past few years which is accelerated by the introduction of new technologies and their related applications, this Questionnaire is developed to

· collect the information on the recent usage of mobile communication system in order to see the change of total volume of mobile communication traffic in each country towards the future
· gather information on the mobile market and services expected to be used from around 2012 to 2020

The survey results will be used for the analysis and forecast of services and market aspects which leads to the estimation of the spectrum requirements for future development of mobile broadband and suggestion of harmonized approach to make the spectrum bands available for wireless broadband.
Questions
Identification of Your Organization
Name of the organization
: Pakistan Telecommunication Authority
Name of contact person

: Ikram Ul Haq Kiani
Email Address 


: ikram@pta.gov.pk

NOTE: You do not necessarily respond to all the questions in this Questionnaire. Please provide any relevant information and your considerations as much as possible.
A. Mobile Band Usage 

1. Considering that the ITU Radio Regulations identify the bands in the following table as intended for use by administrations wishing to implement IMT, including IMT-2000 and IMT-Advanced,

	Band (MHz)
	Footnotes identifying the band
for IMT

	450-470
	5.286AA

	698-960
	5.312A, 5.313A; 5.317ª

	1 710-2 025
	5.384A, 5.388

	2 110-2 200
	5.388

	2 300-2 400
	5.384ª

	2 500-2 690
	5.384ª

	3 400-3 600
	5.430A, 5.432A, 5.432B, 5.433A


What frequency bands and which cellular technologies are currently used for your mobile network in your country? Please provide detail information, for example, based on the following table format. 
	Frequency bands
	Currently used Cellular technologies in your mobile network

	· UL: X1 MHz ~ X2 MHz

· DL: Y1 MHZ ~ Y2 MHz
	· AAA1(*)

	· TDD: Z1 MHz ~ Z2 MHz 
	· AAA2(*)


· (*) Please describe the cellular technologies such as, GSM, CDMA, WCDMA, HSPA, HSPA+, DC-HSPA, LTE(FDD), LTE(TDD), CDMA2000, EV-DO, WiMAX, etc.)
· The table below identifies the frequency bands along with technologies that are currently used for mobile/Wireless network in Pakistan.
	Sr.No 
	Spectrum 
	Frequency Details 
	Technology Used 

	1 
	450MHz 
	 UL=452.5-457.6 MHz,    DL= 462.5-467.6 MHz 
	CDMA 

	2 
	479MHz 
	UL=479-483.48 MHz,     DL= 489-493.48 MHz 
	CDMA 

	3 
	1900MHz 
	UL=1880-1885 MHz ,      DL= 1960-1965 MHz 
 UL=1890-1900 MHz ,    DL= 1970-1980 MHz 
	CDMA 2000,EV-DO 

	4 
	900MHz 
	UL=882.5-914.9 MHz,     DL= 927.5-959.9 MHz 
	GSM 

	5 
	1800MHz 
	UL=1710-1745.7 MHz,  DL= 1805-1840.7 MHz 
	GSM 

	6 
	3.5 GHz 
	3415.25-3562.25 MHz- Time Division duplex 
	WiMAX 


2. In addition to the cellular technologies listed in Q1, what kinds of other Radio Access Technologies (RATs) (e.g. Wi-Fi,) are used for your mobile network? Please provide detail information on the RATs and their purposes in your mobile network? 

· Other RATs 
WiFi
· Purposes

Internet
B. Recent usage of mobile communication system
3. What's the total number of subscription per year, estimated traffic volume of mobile communication per year in the unit of Giga Bytes during past five years, including voice and data? If separation on voice and data is possible, please provide the data of each one.
· Please provide detail annual information, for example, based on the following table format.
	The end of the year
	2006-07
	2007-08
	2008-09
	2009-10
	2010-11

	The number of 
subscriptions of
mobile phone
	62.3 Million
	88 Million
	94.3 Million
	99.2 Million
	100    Million

	Population estimate
	161.51 Million
	164.44 Million
	167.44 Million
	170.49 Million
	173.59 Million

	Estimated voice traffic volume
	
	
	
	
	

	Estimated data traffic volume
	
	
	
	
	


C. Potential future market aspects and services
C-1. Services and Application
4. What are the new services or applications that have gained popularity among large number of users in your mobile network in past few years? If necessary, please provide detail description.
· Premium Rate Short Message Services, Location based

5. What are the services or applications that generate large amount of mobile data traffic in your mobile network?
· SMS and GPRS/EDGE

6. What would be the basic services & applications in the future in your mobile network?
· Electronic banking

7. What would be the expected profitable services and applications in the future in your mobile network?
· Electronic banking
C-2. Developments and Operations
8. What are the mobile network factors that you considered the most influencing to decide on if the mobile network should be evolved or not? 
a. Coverage



 FORMCHECKBOX 
 <please provide details here>
b. Mobile penetration


 FORMCHECKBOX 
 <please provide details here>
c. Traffic volume 



 FORMCHECKBOX 
 <please provide details here>
d. Service and application


 FORMCHECKBOX 
 <please provide details here>
e. Technology and industry progress
 FORMCHECKBOX 
 <please provide details here>
f. Others




 FORMCHECKBOX 
  <please describe your answer here>
9. Do you have a mobile broadband deployment plan of your country? 
a. Yes.

 FORMCHECKBOX 
 
b. No.

 FORMCHECKBOX 

10. If the answer to Q9 is yes, what kind of mobile broadband deployment plans do you have?
a. Area coverage by 2020?
   <please describe your answer here>
b. Population coverage by 2020?
   <please describe your answer here>
c. Available spectrum by 2020? 
   <please describe your answer here>
d. Number of forecasted mobile broadband users by 2020? <please describe your answer here>
e. Forecasted traffic volume of mobile communication including voice and data up to 2020. If separation on voice and data is possible, please provide the data of each one? <please describe your answer here>
f. Others  FORMCHECKBOX 
 <please provide details here>
11. What are the principles that you take into account during your spectrum planning?
a. Global harmonization




 FORMCHECKBOX 
 
b. Easily to be deployed and used



 FORMCHECKBOX 
 
c. Impact of the services/applications in the adjacent bands
 FORMCHECKBOX 

d. Low CAPEX and OPEX




 FORMCHECKBOX 

e. Others




 FORMCHECKBOX 
 <please describe your answer here>
12. What are the industry progress factors that influence your decision on spectrum management and network deployment?
a. Maturity of commercialization network
 FORMCHECKBOX 
 
b. Terminal availability


 FORMCHECKBOX 
 
c. Terminal price



 FORMCHECKBOX 
 
d. Others




 FORMCHECKBOX 
 <please describe your answer here>
____________
QUESTIONNAIRE ON WORK ITEM “Study of regional requirements and availability of spectrum for mobile broadband” -Afghanistan
Considering the rapid increase in the volume of data traffic in the past few years which is accelerated by the introduction of new technologies and their related applications, this Questionnaire is developed to

· collect the information on the recent usage of mobile communication system in order to see the change of total volume of mobile communication traffic in each country towards the future
· gather information on the mobile market and services expected to be used from around 2012 to 2020

The survey results will be used for the analysis and forecast of services and market aspects which leads to the estimation of the spectrum requirements for future development of mobile broadband and suggestion of harmonized approach to make the spectrum bands available for wireless broadband.
Questions
Identification of Your Organization
Name of the organization
: Afghanistan Telecom Regulatory Authority 
Name of contact person
: Zabihullah Faizi 

Email Address 

: Mohammad  Jan Khan  Watt  Kabul MCIT Building  Afghanistan
NOTE: You do not necessarily respond to all the questions in this Questionnaire. Please provide any relevant information and your considerations as much as possible.
A. Mobile Band Usage 

13. Considering that the ITU Radio Regulations identify the bands in the following table as intended for use by administrations wishing to implement IMT, including IMT-2000 and IMT-Advanced,

	Band (MHz)
	Footnotes identifying the band
for IMT

	450-470
	5.286AA

	698-960
	5.312A, 5.313A; 5.317ª

	1 710-2 025
	5.384A, 5.388

	2 110-2 200
	5.388

	2 300-2 400
	5.384ª

	2 500-2 690
	5.384ª

	3 400-3 600
	5.430A, 5.432A, 5.432B, 5.433A


What frequency bands and which cellular technologies are currently used for your mobile network in your country? Please provide detail information, for example, based on the following table format. 
	Frequency bands
	Currently used Cellular technologies in your mobile network

	· UL: X1 MHz ~ X2 MHz

· DL: Y1 MHZ ~ Y2 MHz
	· AAA1(*)

	· TDD: Z1 MHz ~ Z2 MHz 
	· AAA2(*)


	Frequency bands
	Currently used Cellular technologies in your mobile network

	UL 880-915 MHz

DL 925-960 MHz
	E GSM 900



	UL 1710-1785 MHz

DL 1805-1880 MHz
	DCS-1800

	UL 824-849 MHz

DL 869-894 MHz
	CDMA

	UL 1900-1980 MHz

DL 2110-2170 MHz
	WCDMA,HSPA+

	3300-3600 MHz
	WiMax

	2400-5800 MHz
	WiFi


· (*) Please describe the cellular technologies such as, GSM, CDMA, WCDMA, HSPA, HSPA+, DC-HSPA, LTE(FDD), LTE(TDD), CDMA2000, EV-DO, WiMAX, etc.)

14. In addition to the cellular technologies listed in Q1, what kind of other Radio Access Technologies(RATs) (e.g. WiFi,) are used for your mobile network? Please provide detail information on the RATs and their purposes in your mobile network? 

· Other RATs 

<please describe your answer here>
· Purposes

<please describe your answer here>
B. Recent usage of mobile communication system
15. What's the total number of subscription per year, estimated traffic volume of mobile communication per year in the unit of Giga Bytes during past five years, including voice and data. If separation on voice and data is possible, please provide the data of each one.
Please provide detail annual information, for example, based on the following table format.
	The end of the year
	2007
	2008
	2009
	2010
	2011

	The number of 
subscriptions of
mobile phone
	6 Million
	8.5 Million
	12.4 Million
	15.3 Million
	17.6 Million

	Population estimate
	19%
	28.4%
	41.3%
	51%
	58.6%

	Estimated voice traffic volume
	
	
	
	
	

	Estimated data traffic volume
	
	
	
	
	


C. Potential future market aspects and services
C-1. Services and Application
16. What are the new services or applications that have gained popularity among large number of users in your mobile network in past few years? If necessary, please provide detail description.
Answer: internet Access,SMS,remote recharging.

5. What are the services or applications that generate large amount of mobile data traffic in your mobile network?
Answer: internet Access and WAP

17. What would be the basic services & applications in the future in your mobile network?
18. Answer: electronic payment and broadband internet
19. What would be the expected profitable services and applications in the future in your mobile network?
20. Answer: internet Access and Mobile voice
C-2. Developments and Operations
21. What are the mobile network factors that you considered the most influencing to decide on if the mobile network should be evolved or not? 
g. Coverage



 <please provide details here>
h. Mobile penetration


 <please provide details here>
i. Traffic volume 



 <please provide details here>
j. Service and application


 <please provide details here>
k. Technology and industry progress

 <please provide details here>
l. Others


  <please describe your answer here>
22. Do you have a mobile broadband deployment plan of your country? 
a. Yes.

 
b. No.


23. If the answer to Q9 is Yes, what kind of mobile broadband deployment plans do you have?
g. Area coverage by by 2020?
   <please describe your answer here>
h. Population coverage by 2020?
   <please describe your answer here>
i. Available spectrum by 2020? 
   <please describe your answer here>
j. Number of forecasted mobile broadband users by 2020? <please describe your answer here>
k. Forecasted traffic volume of mobile communication including voice and data up to 2020. If separation on voice and data is possible, please provide the data of each one? <please describe your answer here>
l. Others  <please provide details here>
24. What are the principles that you take into account during your spectrum planning?
a. Global harmonization




 
b. Easily to be deployed and used



 
c. Impact of the services/applications in the adjacent bands

d. Low CAPEX and OPEX





e. Others




 <please describe your answer here>
25. What are the industry progress factors that influence your decision on spectrum management and network deployment?
a. Maturity of commercialization network
 
b. Terminal availability


 
c. Terminal price



 
d. Others




 <please describe your answer here>
____________
Response on QUESTIONNAIRE ON WORK ITEM “Study of regional requirements and availability of spectrum for mobile broadband”- Nepal
Considering the rapid increase in the volume of data traffic in the past few years which is accelerated by the introduction of new technologies and their related applications, this Questionnaire is developed to

· collect the information on the recent usage of mobile communication system in order to see the change of total volume of mobile communication traffic in each country towards the future

· gather information on the mobile market and services expected to be used from around 2012 to 2020

The survey results will be used for the analysis and forecast of services and market aspects which leads to the estimation of the spectrum requirements for future development of mobile broadband and suggestion of harmonized approach to make the spectrum bands available for wireless broadband.
Questions
Identification of Your Organization
Name of the organization
: Nepal Telecommunications Authority
Name of contact person
:     
Email Address 

: <please type your answer here>
NOTE: You do not necessarily respond to all the questions in this Questionnaire. Please provide any relevant information and your considerations as much as possible.
A. Mobile Band Usage 

26. Considering that the ITU Radio Regulations identify the bands in the following table as intended for use by administrations wishing to implement IMT, including IMT-2000 and IMT-Advanced,

	Band (MHz)
	Footnotes identifying the band
for IMT

	450-470
	5.286AA

	698-960
	5.312A, 5.313A; 5.317ª

	1 710-2 025
	5.384A, 5.388

	2 110-2 200
	5.388

	2 300-2 400
	5.384ª

	2 500-2 690
	5.384ª

	3 400-3 600
	5.430A, 5.432A, 5.432B, 5.433A


What frequency bands and which cellular technologies are currently used for your mobile network in your country? Please provide detail information, for example, based on the following table format. 
	Frequency bands
	Currently used Cellular technologies in your mobile network

	· UL: 824 MHz ~ 844 MHz

· DL: 869 MHZ ~ 889 MHz
	CDMA, CDMA 2000 , EV-DO 

	· UL: 887.6 MHz ~ 915MHz

· DL: 932.6MHZ ~ 960 MHz
	GSM 900

	· UL: 1710~ 1755MHz

· DL: 1805 MHZ ~ 1850 MHz
	GSM 1800

	· UL:1960 MHz ~1980 MHz

· DL:2150 MHz ~2170 MHz
	IMT-2000 ( WCDMA/ UMTS)

	· TDD: 2300 MHz ~ 2400 MHz, 3300 MHz-3400 MHz 
	WiMAX


· (*) Please describe the cellular technologies such as, GSM, CDMA, WCDMA, HSPA, HSPA+, DC-HSPA, LTE(FDD), LTE(TDD), CDMA2000, EV-DO, WiMAX, etc.)
The spectrum Assignment scenario for the cellular technologies is mentioned hereunder in a tabular format:
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27. In addition to the cellular technologies listed in Q1, what kind of other Radio Access Technologies(RATs) (e.g. WiFi,) are used for your mobile network? Please provide detail information on the RATs and their purposes in your mobile network? 

· Other RATs 

WiFi, VSAT
· Purposes

 Internet, Link
B. Recent usage of mobile communication system
28. What's the total number of subscription per year, estimated traffic volume of mobile communication per year in the unit of Giga Bytes during past five years, including voice and data. If separation on voice and data is possible, please provide the data of each one.
· Please provide detail annual information, for example, based on the following table format.
	The end of the year
	2009
	2010
	2011

	The number of 
subscriptions of
mobile phone
	6,387,196
	10,041,499
	1,33,54,477

	Population estimate
	2,75,04,280
	28,584,975
	26,620,809

	Estimated voice traffic volume
	
	
	

	Estimated data traffic volume
	
	
	


C. Potential future market aspects and services
C-1. Services and Application
29. What are the new services or applications that have gained popularity among large number of users in your mobile network in past few years? If necessary, please provide detail description.
·    voice, internet (GPRS, EDGE,3G based)
30. What are the services or applications that generate large amount of mobile data traffic in your mobile network?
·              Voice, Internet
31. What would be the basic services & applications in the future in your mobile network?
·          Mobile broadband applications, e-applications

32. What would be the expected profitable services and applications in the future in your mobile network?
·        Mobile broadband applications, e- applications (e.g. e-governance, e-banking, e-commerce)
C-2. Developments and Operations

33. What are the mobile network factors that you considered the most influencing to decide on if the mobile network should be evolved or not? 

m. Coverage



√ <please provide details here>
n. Mobile penetration


√ <please provide details here>
o. Traffic volume 



√ <please provide details here>
p. Service and application


√ <please provide details here>
q. Technology and industry progress
√ <please provide details here>
r. Others




    <please describe your answer here>
34. Do you have a mobile broadband deployment plan of your country? 
a. Yes.

   
b. No.

√
35. If the answer to Q9 is Yes, what kind of mobile broadband deployment plans do you have?
m. Area coverage by by 2020?
   <please describe your answer here>
n. Population coverage by 2020?
   <please describe your answer here>
o. Available spectrum by 2020? 
   <please describe your answer here>
p. Number of forecasted mobile broadband users by 2020? <please describe your answer here>
q. Forecasted traffic volume of mobile communication including voice and data up to 2020. If separation on voice and data is possible, please provide the data of each one? <please describe your answer here>
r. Others  <please provide details here>
36. What are the principles that you take into account during your spectrum planning?

a. Global harmonization




√ 
b. Easily to be deployed and used



√ 
c. Impact of the services/applications in the adjacent bands
√
d. Low CAPEX and OPEX




√
e. Others




 <please describe your answer here>
37. What are the industry progress factors that influence your decision on spectrum management and network deployment?

a. Maturity of commercialization network
√ 
b. Terminal availability


√ 
c. Terminal price



√ 
d. Others




 <please describe your answer here>
____________
�  Reference: www.itu.int


� Reference: www.itu.int
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