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Introduction

Getting access to orbit spectrum resources for new geostationary satellite programs is becoming more complicated and time consuming as the most commonly used frequency bands are increasingly congested. This puts a burden on established satellite operators and newcomers alike. At the same time, the criteria for protection of assignments in the Radio Regulations are in some cases unnecessarily conservative and coordination requirements may be identified where there is in fact no potential for harmful interference. This unduly hinder and complicate the coordination of new satellite networks and unnecessarily blocks access to orbit spectrum resources.
Coordination requirements between geostationary fixed-satellite service (FSS) networks in the 6/4[footnoteRef:2] GHz and 14/11[footnoteRef:3] GHz bands are determined in RR Appendix 5 by a coordination arc of ±10° and ±9˚ respectively.  [2:  3 400-4 200 MHz (space-to-Earth), 5 725-5 850 MHz (Earth-to-space) in Region 1, 5 850‑6 725 MHz (Earth-to-space), 7 025‑7 075 MHz (space-to-Earth) and (Earth-to-space).]  [3:  10.95-11.2 GHz (space-to-Earth), 11.45-11.7 GHz (space-to-Earth), 11.7-12.2 GHz (space-to-Earth) in Region 2, 12.2-12.5 GHz (space-to-Earth) in Region 3, 12.5-12.75 GHz (space-to-Earth) in Regions 1 and 3, 12.7-12.75 GHz (Earth-to-space) in Region 2, and 13.75‑14.5 GHz (Earth-to-space).] 

Any administration not identified in the coordination requirements of an incoming satellite network that considers that this incoming satellite network has the potential to cause interference to its satellite network(s) may request, in accordance with RR No. 9.41, to be included in the coordination process if this administration is able to demonstrate that the incoming satellite network causes interference exceeding the T/T criterion of 6% to at least one assignment of its satellite networks. 
Conversely, the notifying administration of the incoming satellite network can request the Radiocommunication Bureau to remove the name of any administration having satellite networks within the coordination arc but for which the T/T criterion of 6% is met with regards to all assignments of its satellite networks.
Consequences of the use of the conservative T/T criterion of 6% are that:
· coordination inside the arc is always required, even if the interference is negligible (e.g. non-overlapping coverage areas);
· it may be necessary to coordinate with networks with very large orbital separation with regard to the submitted network (several tens of degrees, even up to 100 degrees in some cases);
· there is a risk that parameters of submitted networks can be constructed to be unrealistically sensitive to interference to trigger and control coordination of other networks.
As a result of the current mechanisms, large numbers of coordination requirements are identified for new submissions, making successful coordination within the 7-year allotted time-frame realistically impossible, leading to the loss of the submission or forcing administrations to use provisional recording under RR No. 11.41.
In the 6/4 GHz and 14/11 GHz bands, there is in practice an operational satellite at least every 3 to 5° around the geostationary arc. Concerns in respect of nearby satellites therefore will effectively limit technical parameters, both in terms of generating interference (e.g. maximum e.i.r.p. density and maximum off-axis e.i.r.p. density) and in terms of receiving interference (e.g. minimum e.i.r.p. density and minimum earth station antenna diameter).
In such a scenario where, in practice, fairly homogeneous technical parameters are used, it is unlikely that a satellite could receive interference from a proposed new satellite far away, yet being able to co-exist successfully with all the closer located satellites.
In the unplanned portions of the 6/4 GHz band as well as of the 14/11 GHz band, a new geostationary FSS network is likely required to effect coordination with a large number of other satellite networks with orbital separations much less than the coordination arc. In this case, the need to coexist and ensure appropriate protection of all these satellite networks implies that coexistence with and protection of satellite networks with larger separation angles will automatically result and coordination with such networks is in fact unnecessary.
That’s why many of the coordination requirements triggered by the current coordination arcs of ±10° (6/4 GHz) and ±9° (14/11 GHz) of the nominal orbital position of a new geostationary FSS network are not necessary. 
To facilitate coordination between geostationary FSS networks and to enhance access to orbit spectrum resources in the 6/4 GHz and 14/11 GHz bands while ensuring adequate protection of satellite networks, Europe proposes: 
1. to reduce the size of the coordination arc for coordination between geostationary FSS networks from ±10° to ±6° in the 6/4 GHz band and from ±9° to ±5° in the 14/11 GHz band,
2. to keep the mechanism of No. 9.41 but to replace the use of the T/T criterion by the use of a C/I criterion (this proposal would apply in all bands where the coordination arc criterion is used), 
3. to introduce an additional method based on pfd levels to compute the probability of harmful interference under No. 11.32A. 

Europe has proposed the pfd levels under 3 based on the following assumptions: 
–	on the uplink, a G/T of 0 dBK-1 was considered in the 6/4 GHz band and a G/T of 11 dBK-1 was considered in the 14/11 GHz band, 
–	on the downlink, the following tables summarise the assumed earth stations parameters: 
Table 1
Parameters for earth stations operating in the 4 GHz band
	Parameter
	Notation
	ESC1
	ESC2
	ESC3
	ESC4
	ESC5
	ESC6
	ESC7
	Unit

	System equivalent noise temperature
	T
	90
	70
	65
	64
	52
	56
	56
	K

	Protection criterion
	ΔT/T
	6%
	6%
	6%
	6%
	6%
	6%
	6%
	

	Frequency
	f
	4
	4
	4
	4
	4
	4
	4
	GHz

	Antenna diameter
	D
	1.2
	1.8
	3.5
	7.2
	9
	16
	18
	M

	Antenna efficiency
	η
	0.7
	0.7
	0.7
	0.7
	0.7
	0.7
	0.7
	

	Antenna pattern
	
	32-25log() (implemented as per section 2.1.4 of Report ITU-R S.2196)
	



Table 2
Parameters for earth stations operating in the 11 GHz band
	Parameter
	Notation
	ESK1
	ESK2
	ESK3
	ESK4
	ESK5
	ESK6
	Unit

	System equivalent noise temperature
	T
	110
	110
	125
	150
	150
	125
	K

	Protection criterion
	ΔT/T
	6%
	6%
	6%
	6%
	6%
	6%
	

	Frequency
	f
	11.7
	11.7
	11.7
	11.7
	11.7
	11.7
	GHz

	Antenna diameter
	D
	0.45
	0.60
	0.90
	1.80
	3.50
	11
	M

	Antenna efficiency
	η
	0.70
	0.70
	0.70
	0.70
	0.70
	0.70
	

	Antenna pattern
	
	29-25log() (implemented as per Recommendation ITU-R BO.1213-1)
	



Proposals in Nos. 1 and 3 above imply that there should be a certain level of maturity in the use of the band and that rather homogeneous technical parameters are used in practical implementations of satellite networks. These proposed modifications to the coordination triggers between geostationary FSS networks are therefore limited to the 6/4 GHz and 14/11 GHz bands.



	Topic
	Related issue in the CPM text on WRC-12 agenda item 7
	Method from the CPM text that Europe supports, if any
	List of European proposals

	
	
	
	Intent of the proposal
	Proposal number 
(EUR/5A28/)

	Coordination under RR No. 9.7 between geostationary fixed-satellite service networks 
in the 6/4 GHz and 14/11 GHz frequency bands
	Issue 2A
	Based on Methods A and C
	· reduce the coordination arc to 6° in the 6/4GHz band and 5° in 14/10/11/12GHz band, 
· use the C/I calculation in Section B3 of the Rules of Procedure at coordination stage in the application of No. 9.41, 
· new Resolution to instruct the Bureau in the application of No.11.32A at notification stage to first apply pfd thresholds inside and outside the arc and if these are not met, use the C/I calculation in Section B3 of the Rules of Procedure to establish the finding
	85,86,89,90,91

	Status of frequency assignments initially recorded under RR No. 11.41 in cases where the required coordinations are completed after the assignments are recorded in the MIFR
	Issue 3B
	Method C
	No Change
	87,88






ARTICLE  11
Notification and recording of frequency 
assignments1, 2, 3,4,5,6, 7     (WRC-07)
Section II  –  Examination of notices and recording of frequency assignments
in the Master Register

MOD	EUR/XXA285A28/85

11.32A	c)	with respect to the probability of harmful interference that may be caused to or by assignments recorded with a favourable finding under Nos. 11.36 and 11.37 or 11.38, or recorded in application of No. 11.41, or published under Nos. 9.38 or 9.58 but not yet notified, as appropriate, for those cases for which the notifying administration states that the procedure for coordination under Nos. 9.7, 9.7A, 9.7B, 9.11,9.12, 9.12A, 9.13 or 9.14, could not be successfully completed (see also No. 9.65);14, ADD 14bis or     (WRC‑2000)

ADD	EUR/5A28/86
_________________
14bis	11.32A.2	For the application of No. 11.32A with respect to coordination under No. 9.7 in the bands 3 400 – 4 200 MHz, 5 725 – 6 725 MHz, 7 025 – 7 075 MHz, 10.95 – 11.2 GHz, 11.45 – 12.75 MHz and 13.75 – 14.5 GHz, see Resolution [EUR/XXA285A28/B(2A)n2] (WRC-12). 

Reasons: To insert a link between No. 11.32A and the proposed new Resolution [EUR/XXA285A28/B(2A)n2] into Article 11.


NOC	EUR/5A28/87
11.41A		Should the assignments that were the basis of the unfavourable finding under Nos. 11.32A or 11.33 not be brought into use within the period specified in Nos. 11.24, 11.25 or 11.44, as appropriate, then the finding of the assignments resubmitted under No. 11.41 shall be reviewed accordingly.

Reasons: No change is proposed because it is already possible to use Article 14 in order to request the Bureau to review the findings of an assignment recorded under No. 11.41 in the case where coordination is completed subsequent to initial recording.  Should the Bureau reach a favourable finding under No. 11.32, the assignment originally recorded under No.11 41 becomes recorded under No. 11.32 and thus has the same status as other assignments recorded under No. 11.32.


NOC	EUR/XXA28/88
11.43C		Where the notifying administration resubmits the notice and the Bureau finds that the coordination procedures specified in No. 11.32 have been successfully completed with all administrations whose space or terrestrial radiocommunication stations may be affected, the assignment shall be recorded in the Master Register. The date of receipt by the Bureau of the original notice shall be entered in the appropriate column of the Master Register. The date of receipt by the Bureau of the resubmitted notice shall be entered in the “Remarks” column.


Reasons: No change is proposed because it is already possible to use Article 14 in order to request the Bureau to review the findings of an assignment recorded under No. 11.41 in the case where coordination is completed subsequent to initial recording.  Should the Bureau reach a favourable finding under No. 11.32, the assignment originally recorded under No.11 41 becomes recorded under No. 11.32 and thus has the same status as other assignments recorded under No. 11.32.
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MOD	EUR/XXA285A28/89
APPENDIX  5  (Rev.WRC‑07)
Identification of administrations with which coordination is to be effected or
agreement sought under the provisions of Article 9

TABLE  5-1     (WRC‑07)
Technical conditions for coordination
(see Article 9)
	Reference
of
Article 9
	Case
	Frequency bands
(and Region) of the service for which coordination
is sought
	Threshold/condition
	Calculation 
method
	Remarks

	No. 9.7
GSO/GSO
	A station in a satellite network using the geostationary-satellite orbit (GSO), in any space radiocommunication service, in a frequency band and in a Region where this service is not subject to a Plan, in respect of any other satellite network using that orbit, in any space radiocommunication service in a frequency band and in a Region where this service is not subject to a Plan, with the exception of the coordination between earth stations operating in the opposite direction of transmission
	1)	3 400-4 200 MHz
5 725-5 850 MHz (Region 1) and
5 850-6 725 MHz
7 025-7 075 MHz
	i)	Bandwidth overlap, and
ii)	any network in the fixed-satellite service (FSS) and any associated space operation functions (see No. 1.23) with a space station within an orbital arc of  106° of the nominal orbital position of a proposed network in the FSS
	
	With respect to the space services listed in the threshold/condition column in the bands in 1), 2), 3), 4), 5), 6), 7) and 8), an administration may request, pursuant to No. 9.41, to be included in requests for coordination, indicating the networks for which the value of the C/I ratio due to the incoming satellite network T/T calculated by the method in § 2.2.1.2 and 3.2 of Appendix 8 exceeds 6%is below the required C/I ratio1. When the Bureau, on request by an affected administration, studies this information pursuant to No. 9.42, the same calculation method given in § 2.2.1.2 and 3.2 of Appendix 8 shall be used

	
	
	2)	10.95-11.2 GHz
11.45‑11.7 GHz 
11.7-12.2 GHz 
(Region 2)
12.2-12.5 GHz 
(Region 3)
12.5‑12.75 GHz (Regions 1 and 3) 12.7‑12.75 GHz (Region 2) and 
13.75‑14.5 GHz
	i)	Bandwidth overlap, and
ii)	any network in the FSS or broadcasting-satellite service (BSS), not subject to a Plan, and any associated space operation functions (see No. 1.23) with a space station within an orbital arc of  95° of the nominal orbital position of a proposed network in the FSS or BSS, not subject to a Plan
	
	



ADD	EUR/5A28/90
______________
1	The detailed calculation method shall be included in the Rules of Procedure.





ADD	EUR/5A28/91

DRAFT RESOLUTION  [EUR/5A28/91]  (WRC-12)
Application of No. 11.32A to coordination under No. 9.7 in certain radiocommunication services and frequency bands
The World Radiocommunication Conference (Geneva, 2012),
considering
a)	that Article 44 of the ITU Constitution sets out the basic principles for the use of the radio-frequency spectrum and the geostationary-satellite and other satellite orbits, taking into account the needs of developing countries;
b)	that more precise criteria to apply No. 11.32A has the potential to reduce undue protection requirements stemming from assignments recorded in the MIFR and preventing the successful conclusion of coordination of incoming assignments in their vicinity;
c)	that more accurate coordination requirements associated with a more precise quantification of the probability of harmful interference as referred to in No. 11.32A should reduce the use of No. 11.41,
resolves
1	that, in 	applying No. 11.32A to coordination under No. 9.7 between frequency assignments to geostationary-satellite networks in the fixed-satellite, broadcasting-satellite and mobile-satellite services in the following bands: 
–	3 400-4 200 MHz (space-to-Earth), 5 725-6 725 MHz (Earth-to-space), 7 025-7 075 MHz (Earth-to-space), 
–	10.95-11.2 GHz (space-to-Earth), 11.45-11.7 GHz (space-to-Earth), 11.7-12.2 GHz (space-to-Earth, Region 2), 12.2-12.5 (space-to-Earth, Region 3), 12.5-12.75 GHz (space-to-Earth, Regions 1 and 3), 13.75-14.5 GHz (Earth-to-space), 
the Bureau shall proceed as follows: 
i)	the probability of harmful interference is considered to be negligible and the Bureau’s finding shall be favourable if the interference is less than or equal to the following pfd limits:
	a)	for frequency assignments in the band 3 400-4 200 MHz (space-to-Earth), the pfd produced by the proposed assignment on the surface of the Earth does not exceed the following values anywhere within the service area of the potentially affected assignment:
		[−245.9−243.5    		dB(W/(m2 Hz))	for 0°≤ < 0.090.2°
		−226.8−222.6 + 20 27.26 log 	dB(W/(m2  Hz))	for 0.092°≤< 3.02.9°
		−220.5−219.8 + 0.75 2	dB(W/(m2  Hz))	for 3.02.9°≤< 5.54.6°
		−221.3−215.5 + 25 log 	dB(W/(m2  Hz))	for 5.54.6°≤<10°
		−196.3−190.5 		dB(W/(m2 · Hz))	for 10°≤]
where  is the nominal geocentric orbital separation in degrees between the wanted and interfering space stations;
	b)	for frequency assignments in the bands 5 725-6 725 MHz (Earth-to-space), 7 025-7 075 MHz (Earth-to-space), the pfd produced by the proposed assignment towards the nominal orbital location of the potentially affected assignment does not exceed [−202]-204 dB(W/(m2 Hz)) under the assumption that the interfering earth station is located at the point of maximum gain of the receiving antenna of the potentially affected satellite. This value shall be relaxed according to the gain contours of the potentially affected assignment;
	c)	for frequency assignments in the bands 10.95-11.2 GHz (space-to-Earth), 11.45-11.7 GHz (space-to-Earth), 11.7-12.2 GHz (space-to-Earth, Region 2), 12.2-12.5 (space-to-Earth, Region 3), 12.5-12.75 GHz (space-to-Earth, Regions 1 and 3), the pfd produced by the proposed assignment on the surface of the Earth does not exceed the following values anywhere within the service area of the potentially affected assignment:
	[−238.1−238.0    		dB(W/(m2 Hz))	for  0° ≤ < 0.05°
	−212.0 1 + 20 log 	dB(W/(m2  Hz))	for 0.05°≤ < 3.01.8°
	−210.9 + 0.95 93 2	dB(W/(m2  Hz))	for 3.01.8°≤< 5°
	−204205.6 + 25 log 	dB(W/(m2  Hz))	for 5°≤<9°]
	−181.7−180.8		dB(W/(m2  · Hz))	for  9°≤ ]
where  is the nominal geocentric orbital separation in degrees between the wanted and interfering space stations;
	d)	for frequency assignments in the band 13.75-14.5 GHz (Earth-to-space), the pfd produced by the proposed assignment towards the nominal orbital location of the potentially affected assignment does not exceed [−205]-208 dB(W/(m2 Hz))under the assumption that the interfering earth station is located at the point of maximum gain of the receiving antenna of the potentially affected satellite. This value shall be relaxed according to the gain contours of the potentially affected assignment;
ii)	if the above-mentioned pfd limits are not met, the Bureau shall use the relevant Rule of Procedure to determine whether the probability of harmful interference is considered to be negligible or not.

Reasons: To enhance access to orbit spectrum resources and facilitate notification of geostationary satellite networks in the 6/4 GHz and 13-14/10-11-12 GHz frequency range while ensuring adequate protection of existing satellite networks.





image1.png




