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1
Introduction


1.1
Scope under Resolution 224 


To undertake studies to assess the degree of compatibility between IMT systems and systems of other services operating at the frequency bands 790-862 and 698-806 MHz in the same or adjacent bands. Also the work will study compatibility between mobile systems with different technical characteristics and provide guidance on any impact the new considerations may have on spectrum arrangements of those mobile systems within the mandate of WP 5D. 


Consistent with ITU-R Resolution 224 (Rev. WRC-07) studies will be undertaken to determine if IMT systems can operate without receiving harmful interference from, systems of the services that are allocated in same or adjacent bands. The studies will focus on deployment of Mobile Services/IMT and other primary services in the bands 790-862 and 698-806 MHz in the same geographical area and in adjacent geographical areas. 


Editor’s note: wording to be reviewed


1.2.
Objective of the report 


The objective of this report is to undertake coexistence studies in accord with Resolution 224 and Question 229 that address: 


· Potential interference in the bands 790-862 and 698-806 MHz caused by the co-channel or adjacent channel operation of the broadcasting service, the  aeronautical radionavigation service, the fixed service or other mobile systems, to IMT systems


· The coexistence between different IMT systems 


In addition, this report will also provide guidance for coexistence studies between mobile services and other services. These guidelines will include interpretation and clarification of appropriate mobile parameters and methodologies to be used for coexistence studies.

1.2
Background 


[1.2.1
Services allocated on a primary basis in the bands 790-862 and 
698-806 MHz

Below is the table of the frequency allocations for the band 460-890MHz containing the services that are allocated on a primary basis globally or regionally in 790-862 and 698-806 MHz bands, as well as the corresponding footnotes relevant for the sharing studies of this report. 


[image: image2.emf]

5.312:  Additional allocation: in Armenia, Azerbaijan, Belarus, Bulgaria, the Russian Federation, Georgia, Hungary, Kazakhstan, Moldova, Mongolia, Uzbekistan, Poland, Kyrgyzstan, Slovakia, the Czech Rep., Romania, Tajikistan, Turkmenistan and Ukraine, the band 645-862 MHz is also allocated to the aeronautical radionavigation service on a primary basis. (WRC-03)


5.313A The band, or portions of the band 698-790 MHz, in Bangladesh, China, Korea (Rep. of), India, Japan, New Zealand, Papua New Guinea, Philippines and Singapore are identified for use by these administrations wishing to implement International Mobile Telecommunications (IMT). This identification does not preclude the use of these bands by any application of the services to which they are allocated and does not establish priority in the Radio Regulations. In China, the use of IMT in this band will not start until 2015. (WRC-07)


5.316 Additional allocation: in Germany, Saudi Arabia, Bosnia and Herzegovina, Burkina Faso, Cameroon, Côte d'Ivoire, Croatia, Denmark, Egypt, Finland, Greece, Israel, the Libyan Arab Jamahiriya, Jordan, Kenya, The Former Yugoslav Republic of Macedonia, Liechtenstein, Mali, Monaco, Montenegro, Norway, the Netherlands, Portugal, the United Kingdom, the Syrian Arab Republic, Serbia, Sweden and Switzerland, the band 790-830 MHz, and in these same countries and in Spain, France, Gabon and Malta, the band 830-862 MHz, are also allocated to the


mobile, except aeronautical mobile, service on a primary basis. However, stations of the mobile service in the countries mentioned in connection with each band referred to in this footnote shall not cause harmful interference to, or claim protection from, stations of services operating in accordance with the Table in countries other than those mentioned in connection with the band. This allocation is effective until 16 June 2015. (WRC-07)


5.316A Additional allocation: in Spain, France, Gabon and Malta, the band 790-830 MHz, in Angola, Bahrain, Benin, Botswana, Congo (Rep. of the), French overseas departments and communities of Region 1, Gambia, Ghana, Guinea, Kuwait, Lesotho, Lebanon, Malawi, Morocco, Mauritania, Mozambique, Namibia, Niger, Oman, Uganda, Poland, Qatar, Rwanda, Senegal, Sudan, South Africa, Swaziland, Tanzania, Chad, Togo, Yemen, Zambia and Zimbabwe, the band 
790-862 MHz, in Georgia, the band 806-862 MHz, and in Lithuania, the band 830-862 MHz is also allocated to the mobile, except aeronautical mobile, service on a primary basis subject to the agreement by the administrations concerned obtained under No. 9.21 and under the GE06 Agreement, as appropriate, including those administrations mentioned in No. 5.312 where appropriate. However, stations of the mobile service in the countries mentioned in connection with each band referred to in this footnote shall not cause unacceptable interference to, nor claim protection from, stations of services operating in accordance with the Table in countries other than those mentioned in connection with the band. Frequency assignments to the mobile service under this allocation in Lithuania and Poland shall not be used without the agreement of the Russian Federation and Belarus. This allocation is effective until 16 June 2015. (WRC-07)


5.316B In Region 1, the allocation to the mobile, except aeronautical mobile, service on a primary basis in the frequency band 790-862 MHz shall come into effect from 17 June 2015 and shall be subject to agreement obtained under No. 9.21 with respect to the aeronautical radionavigation service in countries mentioned in No. 5.312. For countries party to the GE06 Agreement, the use of stations of the mobile service is also subject to the successful application of the procedures of that Agreement. Resolutions 224 (Rev.WRC-07) and 749 (WRC-07) shall apply.


1.2.1.1
GE06 Agreement and the coordination trigger mechanism
  

In 2006, countries in Region 1, except the territory of Mongolia, and in the Islamic Republic of Iran concluded a Regional Conference for the planning of digital television with the adoption of the GE06 Regional Agreement.  The GE06 Agreement contains plans for analogue and digital television broadcasting in the frequency bands 174-230 MHz and 470-862 MHz.  Under the provisions of the GE06 Agreement, a transition period was set following the Conference during which the assignments in the analogue Plan shall be protected. For the frequency band 
470-862 MHz this transition period will end on 17 June 2015 at 0001 hours UTC
. 


For Contracting Members to the GE06 Agreement, relevant provisions for a situation where at least one of the considered services is broadcasting can be found in the Agreement. However, the GE06 Agreement contains no provisions for the coordination of two primary terrestrial services other than broadcasting. The GE06 Agreement contains regulatory and technical provisions for the terrestrial broadcasting service and other terrestrial services, a Plan for digital TV, a Plan for analogue TV and the List of other primary terrestrial services which covers, inter alia, the band 790-862 MHz. The GE06 Agreement applies only to Region 1 countries (except Mongolia) and to the Islamic Republic of Iran.


Regarding the protection of digital broadcasting system, Table A.1.10 of Appendix 1 to Section I of Annex 4 of the GE06 Agreement defines a trigger field strength of 25 dBµV/m in the frequency range including 790 to 862 MHz for the identification of potentially affected administrations for the protection of the Plan from other primary terrestrial services. 


Trigger levels for the protection of mobile service are either based on pre-defined characteristics corresponding to some systems deployed when the GE06 Agreement was developed (e.g. NA type code applying to CDMA) or based on a generic formula (NB type code) which applies generically to cellular mobile systems. The protection criteria is currently calculated based on the notified characteristics of the stations in the mobile service and on the typical values which are provided for the noise figure, the antenna gain, the feeder loss and the man-made noise.  These values correspond to certain assumptions and are broadly technology independent. It was recognized (see Annex 1 to Document 5-6/180) by the JTG 5-6 that the coordination mechanisms of GE06 Agreement might not adequately protect IMT systems with base station antenna heights higher than to 27 m.


Each administration has obtained in the GE06 Agreement a certain level of rights in terms of spectrum access with the possibility to use these rights for any services to which the band is allocated. Overall, each administration has the opportunity to negotiate with its neighbours to adapt its rights to spectrum access in this band to the intended deployment. 


The GE06 Final Acts text states that “… Although the determination of the area within which coordination is required is based on technical criteria, it is important to note that it represents a regulatory concept, for the purpose of identifying the area within which detailed evaluations of the interference potential needs to be performed. Hence, the coordination area is not an exclusion zone within which the sharing of frequencies is prohibited, but a means for determining the area within which more detailed calculations need to be performed…”


According to this, the trigger field strength for the cross-border coordination mechanism under GE‑06 is to be used only for regulatory purposes to determine:


· when and with which administrations’ “coordination is required” and


· for which coordination situations “detailed evaluations of the interference potential needs to be performed”.


The reference equations for calculations are provided for guidance to administrations within the GE06 texts. There are also several identified types of mobile services together with system parameters. Administrations can provide exact system parameters for use in bilateral discussions following regulatory identification based on the generic values.]

1.2.2
Previous ITU-R studies (JTG 5-6)


Joint Task Group 5-6 (JTG 5-6) was established to undertake studies in accordance with Resolution 749 (WRC-07) and to prepare CPM text for WRC-12 Agenda item 1.17. The JTG 5‑6 has concluded its work focusing on the protection of the broadcasting service, the aeronautical radionavigation service and the fixed service from the mobile service, including IMT, within the band 790-862 MHz for investigating regulatory actions in the regions 1 and 3. In addition, the JTG 5‑6 studied potential aggregated interference effects due to multiple mobile system base stations for GE-06 contracting members.


No studies were undertaken by the JTG addressing the protection of the mobile service or IMT systems in, or below the band 790-862 MHz or the protection of the broadcasting service and other services below 790 MHz. 


Editor’s Note: Further improvements on the wording would be needed


1.2.3
SG 6A Studies 

Editor’s Note: Further information about other groups sharing studies under resolution 224 could be useful to our work

1.3
Structure of report


1.4
Glossary of terms


		System parameter

		DVB-T

		ATSC

		ISDB-T



		Transmission method

		Multiple carrier - COFDM

		Single carrier

		Multiple carrier – Segmented COFDM



		Used bandwidth (MHz)

		5.71/6.66/7.61

		5.38/6.00/7.00 (–3 dB)

		Approximately 5.57/6.5/7.4



		Channel raster 


(lower edge of channel (MHz))

		8 MHz channel raster: 


470+(n-21)*8


7 MHz channel raster: 


526+(n-28)*7

		6 MHz channel raster

		6 MHz channel raster: 


470+(n-14)*6


7 MHz and 8 MHz channel raster, see note.



		Modulation

		QPSK, 16QAM, 64QAM

		8-VSB

		DQPSK, QPSK, 16‑QAM, 64‑QAM



		Code rate

		1/2, 2/3, 3/4, 5/6, 7/8

		R =2/3 trellis concatenated R=1/2 or R=1/4 trellis

		Convolutional code, mother rate 1/2 with 64 states.
Puncturing to rate 2/3, 3/4, 5/6, 7/8



		Guard interval

		1/4, 1/8, 1/16, 1/32

		n/a

		1/4, 1/8, 1/16, 1/32



		Channel occupancy

		See Rec. ITU-R BT.1206

		Root raised cosine roll‑off 
R = 5.8%/[8.3%]/[7.1%]

		See Rec. ITU-R BT.1206



		Carrier-to-noise ratio in an AWGN channel

		Depending on modulation and channel code.
3.1-20.1 dB

		Depending on channel code, 15.19 dB, 9.2 dB, 6.2 dB

		Depending on modulation and channel code
5.0-23 dB



		1

		ERP (kW)

		0.1, 1, 10, 100



		2

		Operational Frequency (MHz)

		470-862



		3

		Reference frequency

		790 MHz



		4

		Transmit antenna height (m)

		75, 150, 300



		5

		Transmit antenna pattern ( horizontal)

		Omnidirectional or see Figure 2




		5.1

		Transmit antenna pattern ( vertical)

		See Figure 1



		5.2

		Transmit antenna tilt

		0°



		6

		Receive antenna height (m)

		10  (for sub-urban and rural)
20 (for urban)



		7

		Receive antenna gain (dBd)

		12



		8

		Polarization

		V, H



		9

		Receive antenna feeder loss (dB)

		5



		10

		Receive antenna pattern

		Rec. ITU-R BT.419-3



		11

		Median coverage-edge field strength at [10] m (dB(V/m)

		57.9



		12

		Emin: Minimum equivalent field strength at reception place (this is the minimum value needed at the antenna input, and thus includes Rx antenna gain)

		48.9



		13

		Location probability (%)

		95



		14

		Building penetration loss (dB)

		0



		15

		Building penetration loss standard deviation (dB)

		0



		16

		Environment

		Urban, suburban, rural



		17

		Coverage radius (km)

		Determined by #s 1, 2, 4, 
10, 11, (13)





		Relative frequency (DVB-T)

		DVB-T Non critical case

		DVB-T Critical case



		(MHz)

		(dB / 7.6MHz)

		(dB / 7.6MHz)



		-12

		-77.2

		-87.2



		-9

		-64.7

		-74.7



		-6

		-52.2

		-62.2



		-5

		-45.5

		-55.5



		-4.2

		-40.2

		-50.2



		-4

		-20.1

		-25.2



		-3.9

		0

		0



		0

		0

		0





		Case

		Interference Scenario

		Model Adopted

		Comments



		1

		TV TX → WiMAX BS RX

		P.1546, and Modified Hata in SM.2028-1

		LOS: high- to medium-elevation



		2

		TV TX → WiMAX MS RX

		P.1546, and Modified Hata in SM.2028-1

		Longer-range, high-elevation TX, cluttered Rx environment





______________













Attention: The information contained in this document is temporary in nature and does not necessarily represent material that has been agreed by the group concerned. Since the material may be subject to revision during the meeting, caution should be exercised in using the document for the development of any further contribution on the subject.
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