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Abstract:
Wireless technology is expected to accelerate the promotion of the broadband telecommunications, by lowering the costs. Nevertheless, for developing countries, to identify which technology is suitable is sometimes difficult. Therefore, ITU, in close collaboration with the Ministry of Internal Affairs and Communications (MIC), Japan, is carrying out a Feasibility Study on Low-Cost Wireless Broadband Infrastructure for developing countries to review the wireless technologies to be applied to broadband infrastructure for developing countries, developing the case studies of establishing wireless broadband infrastructure at lower costs by the simulation, and planning the future pilot project which demonstrates the actual broadband infrastructure.
For this project, the Arab region has been selected for the preliminary survey. The Hashemite Kingdom of Jordan and Republic of Tunisia have been selected for the field survey. The questionnaire has been circulated to the Arab countries and following 8 countries responded.

Algeria, Iraq, Jordan, Libya, Morocco, Saudi Arabia, Syria, and Tunisia

ITU-D takes this occasion to express sincere appreciation to cooperation and responses. 

The purpose of this paper is to provide the interim report on the implementation of the above-mentioned project for the Rapporteurs Group on Question 10-2/2 and Question 20-2/2, SG2, ITU-D. 
1. Preferable Technology

1.1. Broadband Wireless Access (BWA)

The BWA, which　is　IP based and its managements are included in or capable to co-work with Next Generation Network (NGN) transport management, could be used as a supplementaly to NGN for provision of last mile connection.
From the point of fixed and mobile convergence (FMC) stream, it may be clear that planned BWA is better to serve not only Fixed Wireless Access (FWA), Normadic Wireless Access (NWA) but also Mobile Wireless Access (MWA) services. It may require eliminating dividing restrictions between FWA and MWA services by the operators and facilitating penetration into all access for both fixed and mobile operators.

BWA technologies are well listed in the chairman’s report of ITU-R WP5A [Annex 7 to Working Party 5A Chairman’s Report “PRELIMINARY DRAFT REVISION OF RECOMMENDATION ITU-R M.1801 ITU-R WP5A]. For the high speed IP packet transmission, evolved BWA system have applied OFDM/OFDMA technologies in the down link. 

From the economical point of view, following BWA system is preferable:

· popularising at many developed countries through large scale deployment, 

· Many vendors and operators support that BWA technology and lowering cost and availability of various types of user terminals can be expected. 

From the point of both technical and economical views, the BWA systems as listed above Chairman’s report have been evaluated and summarized in Table 1.

TABLE 1 BWA system evaluation summary

	BWA System
	Comments

	eXtended Global Platform : XGP for BWA systems in the mobile service
	“XGP” BWA system is known as “Next-generation personal handy phone systems (PHS)”.　XGP achieves high spectral efficiency by micro-cells architecture with autonomous decentralized control technology and utilizes OFDMA/TDMA-TDD. The channel bandwidth is from1.25, 2.5, 5, 10 and, 20 MHz. PHS serves more than 66 millions subscribers in Japan, China, Taiwan, Thailand and Vietnam. Owing to lower tariff and very economical terminal cost, number of subscribers is continuously　incleasing. XGP service was started in April 2009 in Japan and commercial service will be launched in October 2009.

	mWiMAX
IMT-2000 OFDMA TDD WMAN  and 

IEEE802.16 WirelessMAN
	mWiMAX supports OFDMA/TDD. Channel size of IMT-2000 OFDMA TDD WMAN is 5 or 10MHz. The mWiMAX is supported by many mobile and fixed operators, venders and PC industries. The 5MHz and 10MHz mobile systems have been commercially deployed in Japan, US and other countries. Various mobile terminals, such as　USB dongle and card type　etc, are already available in the market. 

	E-UTRAN (LTE)
	LTE supports the bandwidth from less than 5 MHz to 20 MHz. The OFDMA is for down link and single carrier FDMA for uplink. This SC-FDMA requires additional sophisticated circuitries and then, the higher system and terminal costs are anticipated than that of OFDMA. FDD is strongly supported by 3G mobile operators including 3GPP2 operators and mobile venders. However. TDD can only be considered as the supplemental system to the FDD. Commercial system is not available yet.

	UTRAN ： 3GPP IMT-2000 CDMA HSPA
	This technology is the enhancement of packet transmission for IMT-2000. It is quite hard to equalize inter symbol interferences in single carrier CDMA system with channel bandwidth of above 5MHz, therefore, it would not be the appropriate technology for high speed data transmission.

	Others ： 

Ultra Mobile Broadband(UMB)

IEEE 802.20  625k–MC 
	3GPP2 withdraw the standardization of UMB as the candidate of IMT-Advanced. Availability of the economical base and terminal equipment became very questionable, and compared with mWiMAX and LTE, operator and vender supports might be limited. 


Considering above, if the anticipated operators are new entrant, fixed or 2G incumbent mobile operators, mWiMAX or XGP would be the most preferable for FWA, NWA and up to medium speed mobility MWA service. If anticipated user density is high in the highly populated areas or countries, mini to micro cell XGP architecture is more preferable. If the operator is incumbent FDD 3G, adoption of LTE is the most appropriate solution. Other than these, mWiMAX is preferable.
1.2. Approach Link

Point-to-point wireless approach link (PP radio), Utilization of mWiMAX, FOTS and XDSL have been evaluated. Among them, PP radio is the most cost effective for the approach link.

· Point-to-point wireless approach link

To provide reliable digital access links and fully exploit the potential of end-to-end, PP radio has been functionally expanded to meet these technical trends. This PP radio system is operating at one of radio frequency (RF) bands of 6/7/8/10/11/13/15/18/23/26/28/32/38 GHz and meets an increasing demand for IP services, and will satisfy the needs from small to large capacity approach/access links in timely manner. The most advanced PP radio offers very high performance with large system flexibility, easy installation and field proven high reliability. The system provides interface types of Ethernet and SDH. The transmission capacity is up to 400 Mbps GbE / FE and 1 to 2 x STM-1 signals. The systems consist of antennas, outdoor unit (ODU) and Indoor unit (IDU). They are connected through a coaxial cable for each radio channel. System configuration is non-protected (1+0) or protected type (1+1). Protected type is twin-path or hot-standby.

2. Preliminary survey result

2.1 Result of questionnaire
Results of responses to questionaire from 8 countries are summarized in this section. 
· Queries about intention of BWA service

BWA service has been planned or deployed in all countries. This fact shows that all countries are quite interested in deployment of BWA by emerging technology.　BWA field investigation is still ongoing in 6 countries even though BWA was commercially deployed in 4 countries, which includes proprietary BWA deployment in urban area since 2006. The mWiMAX has been selected as the BWA system in 7 countries and HSPA has been selected in 5 countries. 

· Spectrum availability for BWA service

The new spectrum allocation has been observed, such as 2.3, 2.5 and 3.5GHz band, for BWA excluding MWA service to new entrant, incumbent fixed operators or mobile operators enabling the service penetration into the FWA and NWA fields. 3.5GHz band (3400~3600MHz) has been regulated as IMT band in WRC-07 and its channeling plan might be different from 3.5MHz spacing. It is better to follow the LTE channel plan to rejuvenate technology and service competition where administrations have not allocated the 3.5GHz band. The minimum channel size of 5MHz, the same as that of IMT band and 2.5GHz band might be appropriate for evolved BWA system.

· BWA service expectations

Since wireline is not enough populated at the rural areas in the most of the country, mobile phone service became widespread. The most of administrations allocated the 3.5GHz BWA for the FWA and NWA services by new entrant operators. Some of administrations also expect that this BWA is the supplement or gap filling of MWA service in high speed IP transmission by incumbent mobile operators. In this regard, this 2.5 or 3.5GHz BWA can be used as the MWA IP service in such countries.

· Plan to implement a core network for the BWA service 

The countries, which BWA is not deployed yet, responded that the core network including backbone circuits have already been there. This might show the readiness of BWA deployment if own or economical leased backbone circuitry is available 
If approach link is not available and right of way cost or laying cable cost is not payable, radio link would be widely adopted.

· Provision of broadband services

The administrations are playing active roles in popularization of broadband service by utilizing any emerging broadband access technologies to cope with broadband service demands in near future and expected cost reduction by IP unity network.

2.2. Prerequisite condition for BWA deployment

For encouragement of BWA operators to deploy BWA service at rural area successfully, some political establishments of comfortable environments to such operators are required:

· Secured, reliable and economical backbone circuits are available

It is costly quite hard for new entrant BWA operators to implement their own backbone circuitry between rural areas and internet GW located at the urban area. It is necessary to be able to utilize existing backbone economically. Otherwise, licensing of BWA including FWA service is to be granted to the incumbent mobile operators or their subsidized companies who already have the sufficient backbone circuitry. 

· Mobile phone is already in service

Since wireline service is not enough widespread at rural area, inhabitants primary need mobile phone and SMS. BWA service, which includes FWA and NWA applications, is better to start as the supplemental service to the mobile phone not the substitution of the fixed phone service and to deploy after significant growth of mobile cellular subscriptions at the same area. 

· Admissibility of the BWA phased deployment

Establishment of BWA operation at the urban area is the primary target. After this establishment, BWA service is ready to penetrate into rural area. 

3. Results of Field Survey in Jordan and Tunisia

Results of Field surveys in Jordan and Tunisia are summarized in this section. 

3.1 Current spectrum and network availability in Jordan

· Spectrum availability for BWA

The 3.5GHz frequency bands with 3.5MHz spacing have been available for FWA. 4 operators have the license (Umniah and Mada in 3.5GHz, Witribe and Kuracom in 3.6GHz band ) and launched commercial service. 2.5 GHz spectrum may also be made available for BWA services. However, such use will be subject to the ongoing international activities for the use of this range in the MWA service.

· Backhaul network and Internet connection

Ministry of Information and Communication Technology (MoICT) has currently deploying National Broadband Network (NBN) across the country.  The NBN network is providing broadband service to all public schools, universities, hospitals, health care centers and all government entities. This universities’ network is built and handed over to JUNET, a non profit organization that represents the Jordan’s public universities. MoICT is ready to use NBN network and could apply for the use of 3.5 GHz frequency spectrum for pilot project. 

3.1.1  Summary of Field Survey in Jordan

3.1.1.1. Sama as Sarhan

Sama as Sarhan Girls High School is an access point and LAN interface is available but located at the edge of the town. Umniah BTS is located at the center of Sama as Sarhan town and one of the best location for BWA base site. PP radio approach link is applied between Sama as Sarhan Girls High School and Umniah tower. Distance is 800m. 
3.1.1.2. Al Quwayra

Al Quwayra Basic Girls School is the access point of NBN and nicely located for BWA base site to cover Al Quwayra town. 

3.1.2. Preliminary Analysis

Although 2.5GHz band is one of the best spectrum for BWA at rural area, 3.5GHz frequency band and, as the backbone, NBN could be applied for BWA trial. 

The population of younger generation is relatively high. In addition, education for PC literacy and IT technology are highly emphasized in school. These facts show high demand of broadband network in near future.

BWA solution is the best suitable solution to realize the last one mile access in terms of cost, time, quality, security and various aspects. the low cost is the biggest factor to penetrate into the rural area. The pilot project will show the direction to popularize broadband service at the rural area in Jordan.

3.2. Current spectrum and network availability in Tunisia

· Spectrum availability for BWA
The spectrum between 3.4 and 3.6GHz has been assigned for FWA and licensed to Divona and TT who is a dominant fixed operator to mitigate last mile problems. Divona has started commercial service by fixed WiMAX. In both mobile and fixed fields, one new operator, FT/Divona, was granted the license in June 2009. Infocom informed that it is difficult to allocate 2.5GHz band. Consecutive 14MHz channels in 2.3GHz band (2.3~2.4GHz) could be allocated for pilot operation use. Please note that channel spacing of 5MHz step in 2.3GHz may be preferable for economical and future global harmonization with IMT-advanced. 

· Backhaul network and Internet connection

Availability of leased economical backbone is unknown to us. This report is discussing as such circuitries are assumed as available at the subject rural area.

3.2.1. Summary of Field Survey in Tunisia

3.2.1.1. Louata

Currently, 14 x E1 lines are free at Louata LS. Louata LS does not have a tower but nicely located at mid village. Construction of new BWA base site may not be payable under current population and demands, it is one of the possible solutions for BWA operators that BWA base station equipment is co-located at Louata LS.

3.2.1.2. Sidi Jdidi

13 x E1 lines are free at Sidi Jdidi LS. This LS has a GSM tower and nicely located in mid village. The small hills are located at south west and north east. The shadow areas will be located behinds of these hills. Since residences are allocated sparsely, coverage extension by utilizing higher EIRP such as utilization of higher gain antennas at both base and user terminal may be required. Sufficient DC Power capacity is also required for the pilot system.

3.2.2 Preliminary Analysis

3.5GHz frequency band has been assigned to two operators. One operator is not in the commercial deployment stage. Spot frequency might be available at the rural area. 

Assignment of free E1 backhaul capacities in the existing network has the opportunities to realize pilot project. 

Louata village has a plan of development for new business zone in Bizerte Governorate. And Sidi Jdidi village has a plan of development for new resort.
Fixed phone service is not popularized yet at rural area. Instead, GSM including WLL is served throughout the country. The most of the internet access is dial up or no facility in rural area. Currently, the broadband network infrastructure is under development through liberalization and concession activities. As the same situation in Jordan, BWA is the best suitable solution to realize the last one mile access in terms of cost, time, quality, security and various aspects. The low cost BWA service is one of the biggest factors to grow up the local economy. The pilot project will show the direction to popularize broadband service at the rural area.[image: image2.png]
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