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1. Introduction
With the mobile broadband exploding development and data traffic dramatic growth, the 2.6GHz is well recognized as one of the essential bands to harness the future development. 
The band, 2 500-2 690 MHz was globally identified for IMT at WRC-2000 in accordance with the Footnote 5.384A
. ITU-R Working Party 5D as the responsible group of IMT spectrum and standardization in ITU-R has initiated the update of frequency arrangements of bands identified for IMT by modifying the Recommendation ITU-R M.1036-4
 .

The band 2500-2690MHz is globally recognized as the “3G extension band,” which plays a key role in satisfying the demand for greater capacity for mobile broadband and for launching next-generation networks such as Long-Term Evolution (LTE).
The band 2 500-2 690MHz is being used or is planned to be used for mobile broadband wireless access including IMT technologies in a number of Asia Pacific countries, and thus the frequency arrangements in the band need to be developed as a matter of urgency for Region 3 in order to maximize additional benefit from harmonized use of the band.
2. Scope
This Report covers aspects related to the use of the 2 500-2 690MHz band. The objective is to identify current usage and future plan of 2 500-2 690MHz in Asia Pacific countries including technical conditions and license conditions and based on such identification to develop possible harmonized frequency arrangement on 2 500-2 690MHz  for IMT within this Region. 
3. Vocabulary of terms

IMT
International Mobile Telecommunications

WRC
World Radiocommunication Conference
ITU-R
International Telecommunication Union – Radiocommunication Sector  
BWA
Broadband Wireless Access 

4. References

Recommendation ITU-R M.1036-4 – “Frequency arrangements for implementation of the terrestrial component of International Mobile Telecommunications (IMT) in the bands identified for IMT in the Radio Regulations (RR)”;
5. ITU-R Recommendation 
ITU-R has harmonized the 2500-2690MHz frequency arrangement in Recommendation ITU-R M.1036-4. 
The frequency arrangements table is shown as below:
Table 1 Frequency arrangements in the band 2 500-2 690 MHz 
(not including the satellite component)

	Frequency arrangements
	Paired arrangements
	Un-paired arrangements (e.g. for TDD)
(MHz)

	
	Mobile station transmitter 
(MHz)
	Centre gap
(MHz)
	Base station transmitter 
(MHz)
	Duplex separation
(MHz)
	Centre gap usage
	

	C1
	2 500-2 570
	50
	2 620-2 690
	120
	TDD
	2 570-2 620 TDD

	C2
	2 500-2 570
	50
	2 620-2 690
	120
	FDD
	2 570-2 620
FDD DL external

	C3
	Flexible FDD/TDD


Notes to Table 1:

NOTE 1 – In C1, in order to facilitate deployment of FDD equipment, any guardbands required to ensure adjacent band compatibility at the 2 570 MHz and 2 620 MHz boundaries will be decided on a national basis and will be taken within the band 2 570-2 620 MHz and should be kept to the minimum necessary, based on Report ITU-R M.2045.

NOTE 2 – In C3, administrations can use the band solely for FDD or TDD or some combination of TDD and FDD. 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 C1 are preferred.

Figure 1 
(See notes to Table 1)
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Other relevant ITU-R Recommendations: 
Recommendation ITU-R M.1457-10 – “Detailed specifications of the terrestrial radio interfaces of International Mobile Telecommunications-2000 (IMT-2000)”

Recommendation ITU-R M.1580-4 – “Generic unwanted emission characteristics of base stations using the terrestrial radio interfaces of IMT-2000”;

Recommendation ITU-R M.1581-4 – “Generic unwanted emission characteristics of mobile stations using the terrestrial radio interfaces of IMT-2000”;
Recommendation ITU-R M.1801-1 – “Radio interface standards for broadband wireless access systems, including mobile and nomadic applications, in the mobile service operating below 6 GHz”;
Recommendation ITU-R M.2012 – “Detailed specifications of the terrestrial radio interfaces of International Mobile Telecommunications Advanced (IMT-Advanced)”;
6. Information from countries & regions outside of APT
6.1. CEPT and EU information
ECC Decision ECC/DEC/(05)05 of 18 March 2005 decides on the harmonised utilisation of spectrum for IMT-2000/UMTS operating within the band 2500 – 2690 MHz as below:
1. The frequency band 2500 – 2570 MHz is paired with 2620 – 2690 MHz for FDD operation with the mobile transmit within the lower band and base transmit within the upper band;

2. Administrations may assign the frequency band 2570 – 2620 MHz either for TDD or for FDD downlink (external). Any guard bands required to ensure adjacent band compatibility at 2570 MHz and 2620 MHz boundaries will be decided on a national basis and taken within the band 2570 – 2620 MHz;

3. Assigned blocks shall be in multiple of 5.0 MHz;

4. The upper and lower frequency edges of FDD uplink and downlink blocks are specified in Annex 2;

5. For 5 MHz UTRA FDD, the block edge frequency is defined with an offset of 2.5 MHz from the nearest carrier centre frequency;

6. For other IMT-2000 radio interface, the block edge is to be defined on a case by case basis depending on receiver and transmitter characteristics of the radio interface in adjacent channels.
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*Any guard bands required to ensure adjacent band compatibility at 2570 MHz and 2620 MHz boundaries will be decided on a national basis and taken within the band 2570 — 2620
MHz.

ALTERNATIVE 2: IMI-2000/UMTS CHANNELLING ARRANGEMENTS BLOCKS IN THE BAND 2500 - 2690 MHz
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The decision ECC/DEC/(05)05 was followed by a COMMISSION DECISION of 13 June 2008 (2008/477/EC) on “the harmonisation of the 2 500-2 690 MHz frequency band for terrestrial systems capable of providing electronic communications services in the Community”. No later than six months after entry into force of this Decision Member States shall designate and subsequently make available, on a non-exclusive basis, the 2500-2690 MHz band for terrestrial systems capable of providing electronic communications services, in compliance with the parameters set out in the Annex of this Decision describing technical parameters called Block Edge Mask (BEM) that shall be applied as an essential component of conditions necessary to ensure coexistence in the absence of bilateral or multilateral agreements between neighbouring networks, without precluding less stringent technical parameters if agreed among the operators of such networks.

6.2. CITEL information
For 2.6 GHz band, CITEL has Resolution PCC.II/REC. 8 (IV-04) that recommended Frequency Arrangement Options.
Mobile transmit band 2 500-2 570 MHz paired with a base transmit band 2 620–2 690 MHz, consistent with a duplex separation of 120 MHz.
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6.3. Information on licensing and implementation
Today there is a continued auctioning and licensing of the 2500-2690 MHz band on a global level in all three regions following the ECC Decision ECC/DEC/(05)05. Until now Norway, Sweden, Finland, Denmark, Estonia, Netherlands, Belgium, Germany, Poland, France, Austria, Italy, Bulgaria, Portugal, Spain in Region 1, and Colombia, Brazil, Canada and the USA in Region 2, and Hong Kong, Singapore in Region 3 has licensed the 2500-2690 MHz band. In Europe it is expected that a number of additional countries will license during this and coming years. 
7.  APT members current usage and future plan of the band 
In order to collect information on current usage and future plan, a Survey Questionnaire on APT Frequency Arrangement on 2500-2690 MHz band was used which includes the following questions:  

Question 1: What is/are current allocations (e.g. Mobile service, Fixed service, Fixed-satellite service, Broadcasting-satellite service, Mobile-satellite service, etc.) in the band 2500-2690MHz in your country?
Question 2: What application(s) are currently allocated/licensed in the band? Which frequency portion is used for each application? In addition, please describe system characteristics of applications currently used including details such as spectrum emission mask, in-band transmission power, bandwidth, receiver performance etc.
Question 3: What is/are your planned future application(s) and corresponding frequency arrangement(s) for mobile broadband systems on the band 2500-2690 MHz? Please provide detailed information, such as channel bandwidth/block size, guard bands if used, duplex method, TDD or FDD etc.
Question 4: What are the detailed characteristics of services planned? Please describe systems characteristics of applications planned including details such as spectrum emission mask, in-band transmission power, bandwidth, receiver performance etc.
Question 5: If detailed system characteristics are not available please provide a narrative description of planned or potential future uses. 
Question 6: What is your transfer timetable for existing applications that will be re-farmed?
The following summarize the responses of Survey Questionnaire by APT members on the current usage and future plan of the band 2500-2690MHz:

7.1. Australia  
In Australia, the whole band at this time is principally used for electronic news gathering (ENG) applications on an Australia wide basis (under the fixed and mobile allocations). There are also two specialist fixed links operating in the band (under fixed allocation) located in remote areas one of which is a troposcatter link. 
The future plan for 2.6G is technology flexible at paired spectrum 2 500-2 570 MHz and 2 620-2 690 MHz optimized for FDD, however TDD use still possible under spectrum licence framework. The band 2 570-2 620 MHz is technology flexible and optimized for TDD which is typical of ENG use and will initially be assigned for use by the pre existing ENG users.
7.2. China

In China, the whole band is currently used by Radiolocation services. From December 1st, 2010, research, production and use of new radio stations of radiolocation service shall not be permitted in this band. The existing radiolocation service stations can be used until to the end of lifetime. During this period, the interference coordination of such radio station should be carried out on a primary basis.
There are also two specialist fixed links operating in the band. The band 2 655-2 690 MHz is allocated to radio astronomy service on a primary basis in Huairou county of Beijing, Huaiyin of Jiangsu Province, Qiannan prefecture of Guizhou Province and Zhengxiangbaiqi in Inner Mongolia. The band 2 535-2 600 MHz is allocated to Multichannel Multipoint Distribution Service.

The future plan for frequency arrangement of 2 570-2 620 MHz band is IMT technologies with TDD duplexing method. A large scale of TD-LTE trial has already implemented in this band. Multichannel Multipoint Distribution Service at this band will be withdrawn.
The implementation of paired FDD arrangement for IMT in this band is more complicated than the implementation of TDD arrangement, in awareness of the bands allocation to FWA in a great number of countries,
TDD arrangement can ensure the continuity of the spectrum and achieve high spectral efficiency, taking account of that there is no requirement of duplex center gap for TDD systems and the uplink and downlink share the same operating band. 
Considering the above factors, especially the TD-LTE systems global penetration in 2500-2690 MHz band, China proposes to arrange the whole 2500-2690 MHz band for IMT TDD systems, as shown below. 
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7.3. Japan 
In Japan, the band allocation is as following:
                             Table 2 Frequency arrangements in the band 2 500-2 690 MHz in Japan
	
	Frequency Portion
	Applications

	1
	2505-2535 MHz
	Mobile-Satellite phone (space-to-Earth) and packet communications Service

	2
	2545-2575(MHz)
	BWA(XGP)

	3
	2582-2592 (MHz)
	BWA(Regional WiMAX)

	4
	2595-2625(MHz)
	BWA(Mobile WiMAX)

	5
	2660-2690 MHz
	Mobile-Satellite phone (Earth-to-space) and packet communications Service


Based on current technology trend, Japan is now considering upgrading of BWA systems including the use of vacant frequency band.
Wireless City Planning as one of the operators in Japan inputs its contribution and provides opinion for consideration on the frequency arrangement in 2500-2690MHz band.
By cross referencing of ITU-R Recommendation to develop a frequency arrangement, there should be multiple arrangement scenarios in order to satisfy all the survey responses from APT members. WCP proposed it is suitable to have two frequency arrangement scenarios. The first scenario is FDD/TDD mixed arrangement, and the second one is full TDD arrangement.

7.4. Republic of Korea
In Korea, the portion 2 500-2 535 MHz and 2 655-2 690 MHz are reserved to assign until development of frequency plan.
The future plan for 2.6G is IMT technology at paired spectrum 2 500-2 570 MHz and 2 620-2 690 MHz for FDD, in order to use 2620-2650MHz as IMT in the future which may need prerequisite condition such as bilateral coordination process. The channel bandwidth is based on 20 MHz cluster. The portion 2 570-2 620 MHz is for TDD using Mobile WiMAX with 5MHz guard band at each side to have 40 MHz bandwidth in total.
7.5. Viet Nam

In Viet Nam, the band 2500 – 2690 MHz is currently allocated to the Fixed, Fixed-satellite, Mobile-satellite, Mobile and Broadcasting-satellite services, with a country footnote that reserves this band for IMT systems. There is also a frequency arrangement for this band that specifies the assignment into 3 paired FDD and 1 TDD blocks.
Recently, the band 2 500 – 2 690 MHz has been released for 6 technical trial licenses. Operators run LTE and WiMAX trial systems for 1 year period.

                   Table 3 Frequency arrangements in the band 2 500-2 690 MHz in Viet Nam
	
	Frequency Portion
	Applications

	1
	2500 – 2510 MHz / 2620 – 2630 MHz
	FDD  LTE trial

	2
	2510 – 2520 MHz / 2630 – 2640 MHz
	FDD  LTE trial

	3
	2520 – 2530 MHz / 2640 – 2650 MHz
	FDD  LTE trial

	4
	2530 – 2540 MHz / 2650 – 2660 MHz
	FDD  LTE trial

	5
	2550 – 2560 MHz / 2670 – 2680 MHz
	FDD  LTE trial


The band 2500 – 2690 MHz will be used for the IMT-2000 and IMT-Advanced systems (IMT) standardized by ITU. 
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Figure 2: Future frequency arrangement in Viet Nam
· The band 2 500 – 2 570 MHz is divided into 3 blocks A, B, C at paired spectrum from 2 620 – 2 690 MHz for 3 operators. The block is 30 MHz, 20MHz and 20MHz respectively. Duplex is FDD.
· 40 MHz (from 2 575 – 2 615 MHz) with duplex TDD. Guard band is 5 MHz at each side.
· Moreover, Vietnam proposed the harmonized frequency arrangement for implementation of IMT in the band 2500-2690MHz for APT member countries. 
The recommendation is shown as below 
	Paired arrangements
	Un-paired arrangements (e.g. for TDD)
(MHz)

	Mobile station transmitter 
(MHz)
	Centre gap
(MHz)
	Base station transmitter 
(MHz)
	Duplex separation
(MHz)
	Centre gap usage
	

	2 500-2 570
	50
	2 620-2 690
	120
	TDD
	2 570-2 620 TDD


· Channel bandwidth could be 5MHz, 9MHz and 10MHz. 
· APT members consider using emission masks based on Recommendations ITU-R M.1580-4 for base station and ITU-R M.1581-4 for mobile station.
7.6 Malaysia 
In Malaysia, the fixed and mobile service is allocated in the band 2 500-2 690 MHz. Currently, BWA is allocated in the band 2 504-2 688 MHz. For future, Malaysia is considering to use the band for IMT systems.
Malaysia plan to allocate paired spectrum 2 500-2 570 MHz and 2 620-2 690 MHz for FDD with 5 MHz cluster. The portion 2 570-2 620 MHz is for TDD and channel bandwidth is based on 5 MHz cluster.
7.7 Singapore 
In Singapore, the band is currently allocated for Fixed and Wireless services (e.g. Wireless Broadband Access). Current assignment is shown below:
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Figure 3: Current frequency arrangement in Singapore

The band will be used for the provision of 4G services, e.g., mobile data, voice, voice over IP etc, to the public.
Singapore plan to allocate paired spectrum 2 500-2 570 MHz with 16.5 MHz guard band to other system and 2 620-2 690 MHz with 10 MHz guard band to other system, Duplex is FDD and channel bandwidth is based on 5 MHz cluster. The portion 2 570-2 620 MHz is for TDD and channel bandwidth is based on 5 MHz cluster.

7.8 Thailand

In Thailand, the fixed service and mobile service is allocated in the band 2 500-2 690 MHz. Currently, Broadband Wireless Access Trial is licensed in 2 500-2 520 MHz and Multichannel Multi point Distribution Service is licensed in 2 504-2 688 MHz. The band will be used for BWA transmission.
Thailand is considering to allocate paired spectrum 2 500-2 570 MHz with 5 MHz guard band to other system below 2500 MHz and 2 620-2 690 MHz with 5 MHz guard band to other system above 2690 MHz, Duplex is FDD and channel bandwidth is based on 5 MHz cluster. The portion 2 575-2 615 MHz is for TDD and channel bandwidth is based on 5 MHz cluster.

8. Associated consideration of technical parameters with frequency allocation and assignments 

8.1. Frequency arrangement
Frequency arrangements for current and future usage of the band 2 500-2 690 MHz for IMT/BWA in some APT countries are summarized in table below: 

Table 1.  2 500-2 690MHz usage in APT countries
	Country
	Frequency Portion (MHz)
	Applications
	Duplex method
	Duplex separation (MHz) if FDD
	Channel Bandwidth (MHz)
	Block Size (MHz)
	Guardband between adjacent blocks (MHz)
	Guardband
 at band edge (MHz)
	Guardband
 at band edge (MHz)

	Australia
	2500-2570
	neutral
	FDD/TDD

(uplink)
	120
	As purchased
	5
	Internal
	None
	None

	
	2570-2620
	neutral
	TDD
	
	40-50MHz
	
	Internal
	5
	5

	
	2620-2690
	neutral
	FDD/TDD

(downlink)
	120
	As purchased
	5
	Internal
	None
	None

	China
	2570-2620
	IMT
	TDD
	
	
	
	
	
	

	Japan
	2545-2625
	BWA 
	TDD
	
	
	
	
	
	

	Korea
	2500-2570 
	IMT
	FDD
	120
	70MHz*2
	~20
	0
	TBD
	TBD

	
	2575-2615
	IMT(Mobile Wimax)
	TDD
	-
	40MHz
	~40
	5
	TBD
	TBD

	
	2660-2690
	IMT
	FDD
	120
	70MHz*2
	~20
	0
	TBD
	TBD

	Viet Nam
	2500-2570 
	neutral
	FDD
	120
	
	20-30
	0
	0
	

	
	2575–2615
	neutral
	TDD
	
	
	40
	5 (lower)

5 (upper)
	
	

	
	2660-2690
	neutral
	FDD
	120
	
	20-30
	0
	
	0

	Malaysia
	2500-2570 
	IMT
	FDD
	120
	
	5
	-
	-
	-

	
	2570-2620
	IMT
	TDD
	-
	
	5
	-
	-
	-

	
	2660-2690
	IMT
	FDD
	120
	
	5
	-
	-
	-

	Singapore
	2500–2570
	neutral
	FDD
	120 MHz
	5
	-
	-
	16.5
	-

	
	2570–2620 
	neutral
	TDD
	-
	5
	-
	-
	-
	-

	
	2620–2690 
	neutral
	FDD
	120 MHz
	5
	-
	-
	-
	10

	Thailand
	2500-2570
	BWA
	FDD
	120
	5
	70
	5
	-
	-

	
	2575-2615
	BWA
	TDD
	-
	5
	40
	5
	-
	-

	
	2620-2690
	BWA
	FDD
	120
	5
	70
	5
	-
	-


8.2. Duplex method; Channel bandwidth
As shown in the table 4 above, the bands 2 500 – 2 570 MHz and 2 620 – 2 690 MHz is mostly reserved for the FDD usage and TDD block in the center gap, in line with ITU-R Recommendation M.1036 arrangement C1. 
· Channel bandwidth can be summarized into 5MHz or 40MHz for the center gap of TDD, 5MHz, 9MHz, 10MHz and 20MHz for FDD usage. 

8.3. Licence conditions; spurious emission /spectrum emission masks
Thailand considers using the spectrum emission mask and the spurious emission based on Recommendation ITU-R M.1580-2 and ITU-R M.1581-2. In addition, the maximum conducted output power of base station, fixed or nomadic terminal and mobile terminal are defined. Austria considers using mobile station mask in European BEM for the 2.6 GHz band. For typical ENG operating practices at Australia, technical framework provisions have been added to the license to support ENG use in the band, including additional emission masks and helicopter re-transmission arrangements. 
The band is considered to be used for IMT/BWA. Viet Nam required after the day of Feb 1st 2011, no more systems other than IMT systems can be deployed or extended in this band. The transfer timetable for existing applications of Austria, Singapore with technology neutrality is within 5 years. 
9.  APT Regional View and implementations
Considering the responses of Survey Questionnaire on the 2 500-2 690 MHz band from APT member countries, AWF recognizes the followings as APT Regional Viewpoints on the frequency arrangement in the band 2 500-2 690MHz:
Option1:

· The arrangement 2500-2570 MHz and 2620-2690 MHz is allocated for the FDD usage and 2570-2620 MHz is for the TDD usage 
· Channel raster of 5MHz or 40MHz for the center gap of TDD, 5MHz and ~20MHz for FDD are used. 
Option2:

·   full TDD arrangement  
The band plan options are shown as follows:
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Wireless Broadband Access Chart








� Specific references for footnotes can be found in the Radio Regulations, 2008 Edition


� Recommendation ITU-R M.1036-4: Frequency arrangements for implementation of the terrestrial component of International Mobile Telecommunications (IMT) in the bands identified for IMT in the Radio Regulations (RR).


� Guardband between the new application with services in adjacent band below 2500 MHz


� Guardband between the new application with services in adjacent band above 2690 MHz
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