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SUMMARY

This papers gives an account of  the recent developments on the matter of ENG/OB interference potential into S band radars since  the preceding paper on the same matter, referenced AMCP/WGF9_WP31 issued at the last WGF9 meeting in Mexico city,

It presents  the record of the work done by CEPT/FM(31) meeting held in Mainz (Germany) in March 2003  which subsequently led to  the formal adoption of ECC REC (02)09. on this matter . 

This paper  gives an account of work done to-date  including the rationale for and derivation  of a minimum interference field threshold value to be used as a trigger for cross states coordination in Europe -  by national radio regulating agencies  and in consultation with their civil aviation authorities,  prior to authorizing ENG/OB operation within their own borders 

There is still a main issue of how to practically determine the possible interference level into an S-Band  radar under conditions of trans-horizon and anomalous propagations using the ITU-R Recommendation quoted in the above ECC. This latter recommendation  (P.452-10) has been developed to accommodate interference time percentages, associated with a given interference level,  of relevance to the telecommunications industry  and therefore several orders of magnitude greater than the probabilities of occurrence used in Aviation for assessing hazardous situations.  As far as known , no group has been formally tasked with tackling such  an issue

The members of WG F 10  are  invited to note this information and to further coordinate with their own national  radio agency colleagues towards a satisfactory resolution of the above issue, with  the continuing objective to ensure that  S Band  radar operations  remain free of harmful interference. 
Electronic News Gathering / Outside Broadcasting interference potential into Aeronautical  Radars in the band  2700-2900 Mhz following adoption of ECC Recommendation  (02)09

1. Context : Contemplated ENG-OB / Band sharing issues 

Electronic News Gathering /Outside Broadcasting equipment include digital cordless video cameras, poised for wide-spread deployment . Their current band allocation(s) are in the process of being refarmed  as a consequence of CEPT adopting globally harmonized UMTS/IMT-2000 bands following  WRC-2000 decisions. Hence the task  assigned to the  WG FM to investigate suitable band  sharing arrangements with other services, such as  the S-band ARNS.  

The contemplated ENG/OB band sharing with radars gives rise to two main issues :

a) Adjacent channels sharing :

In countries such as France (and possibly Germany), civilian radars are assigned fixed frequencies, publicly known. As  the result,  it is practical to identify exclusion zones around   radars which  can be effectively protected by stating an 10 km radius  restriction, within which ENG/OB operations are strictly prohibited . This is not the case with others such a UK, where both civilian  and military  radars are managed together from a frequency standpoint, resulting in  confidentiality restrictions on the public release of  radar operating frequencies and locations ,  and furthermore, considering the  great number of operating radars (about 80 to 90 in total) it is virtually impossible to find any adjacent channel sharing arrangements.  

b)
 Co-channel sharing
Under unrestricted visibility conditions, between camera and radar, this sharing is impossible without causing harmful interference, irrespective of how large  separation distance can be. Sharing can only be authorized if  sufficient shielding, from earth curvature and topography,  exist between the two, to provide for enough interference level reduction though so-called trans-horizon interference propagation conditions. 
2. Recent developments since WGF-9 / WP 31 on same subject was presented

a) Highlight of the meeting 10 of CEPT/ FM PT 31

This meeting was held in,  Mainz, Germany,  25 –26 March 2003, as the result of earlier CEPT/ WG FM decision  (at its  the 44th meeting held early this year) to invite the CEPT/FM 31 project team to develop further the draft recommendation on this matter (ref ECC (02)-09)  . It was attended by about 15 participants, from UK, D, F, Austria, Denmark, Norway and Switzerland, with a sizable minority of radar experts, from UK and French  civil aviation organisation, UK CAA and NATS, France DGAC. During that meeting  it was reported off the record  that at  a previous CEPT WGFM meeting, the chairman called for a show of hands among present delegations to gauge  the level of support for S band sharing .  As the result is was clearly established that the majority of European  radio administrations opposes such a move, which is only supported in principle by F, UK and D. 

It is worth recalling that   current  CEPT WG FM  work on potential S band sharing  have been going for quite  a while (5 to 6 years), which is a clear indication of the difficulty and significance  of the conflictual issues associated with  the group's original  mandate, i.e.  to look into the feasibility of sharing the afore-mentioned S-band, hitherto reserved for ARNS and other safety of life services, with mobile services :

· aeronautical telemetry,

·  UMTS/IMT-2000 and now, 

· ENG camera operations.

Conditions for aeronautical telemetry sharing within the ARNS S-band  have been defined  and accordingly a national agreement has been established at least within France. On the other hand, feasibility of band  sharing with UMTS/IMT-2000  is no  reputedly longer on the CEPT  agenda 

1.3 ECC/ FM WG meeting , held 19 –23 May 

Here below is the relevant extract the a.m. meeting:
"During its meeting in March 2003, FM PT 31 agreed on amendments to the draft ECC/REC/(02)09. FM PT 31 in a way to make it clear that the aeronautical radio navigation service has to be protected from suffering harmful interference and that the band 2 700 – 2 900 MHz will not be considered to be a harmonised band for digital cordless cameras.

Another area of the amendments agreed in FM PT 31 was the way to ensure that no interference is caused to radars in all potentially affected countries. Instead of defining a distance-based criterion the principle of using a trigger value based on a maximum field strength was agreed. Any Administration is considered being an affected Administration as soon as the predicted field strength from a camera emission exceeds the defined value at or inside its border. All affected Administrations should agree to the planned operation of a digital cordless camera before a licence is granted. The proposed amendments were agreed.

After further discussion WG FM agreed to finally approve the ECC/REC/(02)09 . WG FM agreed to dissolve FM PT 31. The Chairman thanked the Chairman of FM PT 31 and all participants for their excellent work…"

It is worth highlighting  the other decision taken by  FM PT 31 , subsequently endorsed by WG FM, which has been  to select the "p" parameter, identified in   the  ITU  recommendation  called for  assessing interference levels (ITU-R P 452-10) , as  the time percentage  associated with the occurrence of  that trigger threshold being exceeded , as p= 0.001%,  i.e. 5 mn in a  year

From the aviation viewpoint , this is  a significant improvement compared to that previously proposed  which was in the range of  0.1 to 1%. However there remains the issue of  how to perform in practice the needed assessment of interference propagation losses  to the  radar receiver , which result from  a combination of obstacle-induced diffractions, gaseous absorption and,  at time, multipath combined with ducting propagations through atmospheric layers, and with varying diffractive indices…in addition to free space losses. It should be emphasized that the  ITU-R P.452-10 recommendation , has been primarily developed  for telecommunications operations in mind, i.e. to assess interference  to telecommunications equipment occurring with  time percentages several of magnitudes greater that the above p = 0.001 % , say in the 0.1 to 1% range, thereby raising concerns with  the validity of the P 452-10 model  for application  in the low probability domains of relevance to  aviation hazards assessment , i.e. in the 10 to the minus 7 or even less.  
3. Contents of  the annexes attached to this paper

a) ANNEX 1  gives the record of the agreed derivation, established through an email FM PT 31 correspondence group,   of  the minimum interference threshold value  to be used as trigger for cross-border coordination.. References for the data figures affecting this derivation are to be found in the ECC Report 06 (available from the CEPT www.ero.dk site)  It was decided that such required coordination  is not limited to neighbouring states , but, because of the trans-horizon propagation nature of the contemplated  interference has  to extend to other states as well, beyond those immediately neighbouring ones. 
This derivation was then applied to all the radars types quoted in draft revised  ITU R; Rec. M 1464 , plus others brought forward by the members of  the a.m. CEPT/FM 31 project team, using I/N protection ratios ranging from 10 to 14 dBs.  This is how the lowest threshold calculated as –2.3 dB µV/m, was picked up subsequently rounded to 2.0 in the (02)09 Recommendation. 
b) ANNEX 2 reproduces for convenience the formally approved ECC Recommendation (02)09.

ANNEX 1 : : A) Derivation of Radar Interference susceptibility trigger value
	Item Ref
	Item
	 
	 
	Unit
	 Radar C
	 
	Comments/remarks
	 
	 

	
	
	
	
	
	 
	
	
	
	

	a
	Radar IF 3dB Bandwidth
	 
	MHZ
	15,0
	 
	 
	 
	 

	a1
	Shortest Xmit pulse width, XPW, in µs
	µs
	1,0
	 
	 
	 
	 

	a2 (*)
	Signal processing bandwidth, 1 / XPW, in MHz
	MHz
	1,0
	 
	Refer to ECC report 6, § 2.1.2, 2nd para

	b
	Radar Noise figure 
	 
	dB
	3,3
	 
	 
	 
	 

	c
	Radar Receiver Inherent Noise, N (DRR M.1461 refers)
	dBm
	-110,7
	 
	 -114+10log a2+ b,  see SG8/100-E, equation  15 

	e
	I/N protection ratio (DRR ITU-R M.1464 refers)
	dB
	-10,0
	 
	 
	 
	 

	f (**)
	On-Tune rejection, dB (SM 337-4 refers)
	dB
	18,1
	 
	 20log[ 8MHz  / b] or 0 (**)
	 

	g
	Acceptable  Interference limit into Rcvr
	dBm
	-102,6
	 
	c + e  + f
	 
	 

	h
	Radar Antenna gain
	 
	dBi
	34,0
	 
	 
	 
	 

	i
	Assumed input losses (inferred from SE34(01)54)
	dB
	2,0
	 
	LNA  alone input noise is -112.7 dBm/MHz 

	j
	 Interference PFD limit
	 
	dBm/m2
	-104,2
	 
	g-(h- i)- n
	 
	 

	k
	 Interference PFD limit
	 
	dBW/m2
	-134,2
	 
	j-30
	 
	 

	l
	Corresponding field strength trigger in
	V/m
	3,8E-06
	 
	SQRT[120.Pi.10^(k/10)]
	 

	m
	Corresponding field strength trigger in
	dBµV/m
	11,5
	 
	20log(l )+ 120
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 

	n
	Omni antenna equivalent area at freq of
	2800
	MHz
	-30,4
	   10*log[(300/freq)^2 / 4pi]
	 

	o
	Omni antenna equivalent area at freq of
	2900
	MHz
	-30,7
	 
	 
	 

	p
	Omni antenna equivalent area at freq of
	2700
	MHz
	-30,1
	 
	 
	 

	q
	Field strength variation over 2.7- 2.9 band, in dB,  +/- 
	 
	 
	0,2
	 
	(p- o) /4
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Note (*)
	Ref  ECC Report 6, para 2.1.2, second alinea 
	 
	 
	 
	 
	 
	 

	 Note (**)
	Ref  Rec 1461 : Frequency-dependant/On-tune Rejection is 0 dB if  b >  8 Mhz; Off-Channel rejection is 0 dB for co-channel case


ANNEX1   B): Calculation of the Interference Field strength limitation  to ensure radar protection
	
	in compliance with I/N ratios per Draft Revised ITU-R Rec M .
	1464
	
	
	
	Rev 7a,  24 April 2003

	
	
	
	
	
	
	
	
	
	
	

	Radar Types identified in DRR ITU-R M.1464
	
	
	
	
	
	
	
	
	
	
	
	

	For all types :
	Omni antenna equivalent area at freq of
	2800
	MHz
	in dBm2: 


	
	-30,4
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Radar types
	 A
	B
	 C 
	D 
	 E
	 F
	G
	 H
	I
	J
	J(UK)
	K (*)
	L(*)

	Radar IF 3dB Bandwidth
	MHZ
	5,0
	0,653
	15,0
	
	1,2
	4,0
	0,630
	0,250
	3,5
	10,0
	10,0
	N/G
	N/G

	Shortest Xmit Pulse,
	µs
	0,6
	1,030
	1,0
	1,0
	1,0
	0,4
	1,6
	1,0
	0,4
	0,1
	0,1
	100,0
	2000,0

	Signal Processing bandwidth,
	Mhz
	1,7
	1,0
	1,0
	1,0
	1,0
	2,5
	0,6
	1,0
	2,5
	10,0
	10,0
	0,010
	0,001

	Radar Noise figure 
	dB
	4,0
	4,0
	3,3
	2,7
	2,1
	2,0
	2,1
	9,0
	2,0
	1,5
	3,5
	2
	2

	Radar Receiver Inherent Noise, N
	dBm
	-107,8
	-110,1
	-110,7
	-111,3
	-111,9
	-108,0
	-113,9
	-105,0
	-108,0
	-102,5
	-100,5
	-132,0
	-145,0

	I/N protection ratio (DRR ITU-R M.1464 refers)
	dB
	-10,0
	-10,0
	-10,0
	-10,0
	-10,0
	-10,0
	-14,0
	-14,0
	-10,0
	-10,0
	-10,0
	-10,0
	-10,0

	On-Tune rejection, dB (SM 337-4 refers)
	dB
	13,6
	18,3
	18,1
	18,1
	18,1
	10,1
	22,1
	18,1
	10,1
	0,0
	0,0
	58,1
	84,1

	Acceptable  Interference limit into receiver
	dBm
	-104,2
	-101,8
	-102,6
	-103,2
	-103,8
	-107,9
	-105,8
	-100,9
	-107,9
	-112,5
	-110,5
	-83,9
	-70,9

	Radar Antenna gain
	dBi
	33,5
	33,5
	34,0
	32,8
	34,3
	33,5
	34,0
	45,0
	33,5
	40,0
	40,0
	40,0
	43,0

	Assumed insertion loss into Radar  Rcvr
	dB
	2,0
	2,0
	2,0
	2,0
	2,0
	2,0
	2,0
	2,0
	2,0
	2,0
	2,0
	2,0
	2,0

	Interference PFD limit
	dBm/m2
	-105,3
	-102,9
	-104,2
	-103,6
	-105,7
	-109,0
	-107,4
	-113,5
	-109,0
	-120,1
	-118,1
	-91,5
	-81,5

	Interference PFD limit
	dBW/m2
	-135,3
	-132,9
	-134,2
	-133,6
	-135,7
	-139,0
	-137,4
	-143,5
	-139,0
	-150,1
	-148,1
	-121,5
	-111,5

	Field strength trigger in
	V/m
	3,3E-06
	4,4E-06
	3,8E-06
	4,0E-06
	3,2E-06
	2,2E-06
	2,6E-06
	1,3E-06
	2,2E-06
	6,1E-07
	7,6E-07
	1,6E-05
	5,1E-05

	Field strength trigger in
	dBµV/m
	10,5
	12,8
	11,5
	12,1
	10,0
	6,7
	8,4
	2,2
	6,7
	-4,3
	-2,3
	24,2
	34,2

	(*)
	Data not given  for If 3dB bandwidth, nor for Noise figure,  assumed value for the latter
	
	
	
	
	
	


ANNEX 2:
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ECC Recommendation (02)09 

PROTECTION OF AERONAUTICAL RADIO NAVIGATION SERVICE 

IN THE BAND 2 700 – 2 900 MHZ FROM INTERFERENCE

CAUSED BY THE OPERATION OF DIGITAL CORDLESS CAMERAS 

Recommendation adopted by the Working Group “Frequency Management" (FM)
INTRODUCTION

ECC REC 25-10 contains a list of harmonised tuning ranges for this kind of applications. However in some exceptional cases administrations may need to make assignments in some additional frequency bands.

Some CEPT countries intend to use the frequency band 2700-2900 MHz for digital cordless cameras. Since there is no allocation to the mobile service in this band, CEPT administrations permitting this use have to ensure that the existing uses of the band by the aeronautical radio navigation and the radiolocation services are protected.

The band 2 700 – 2 900 MHz is used by radars operating mostly in the aeronautical radio navigation service but also in the radiolocation service (RR 5.423). As digital cordless cameras (mobile service) would be operating under RR 4.41, they shall not cause harmful interference to radar stations. Any assignment to a digital cordless camera in this band has to be carefully co-ordinated with the radars operating in the band. This Recommendation provides the conditions for use of the band 2700-2900 MHz by digital cordless cameras and guidelines to administrations for the co-ordination procedures.

 “The European Conference of Postal and Telecommunications Administrations,

considering

a) that the band 2 700 – 2 900 MHz is allocated to the aeronautical radio navigation service and  the radiolocation service;

b) that primary radars for air traffic control purposes are operated in the band 2700 – 2900 MHz;

c) that radars need protection from the possibility of interference;

d) that radars using this band differ in number and characteristics between various countries;

e) that most primary radar systems in this band fulfil a safety of life function in accordance with No. 4.10 of the ITU Radio Regulations;

f) that there is no allocation to mobile service in the band 2 700 – 2 900 MHz;

g) that administrations permitting the operation of cordless cameras on a national basis in the band 2 700-2 900 MHz are responsible for ensuring that these cameras do not interfere with radars in affected countries;

h) that ECC Report 6 describes the technical impact of digital cordless cameras on primary radar systems and suggests that ITU-R P.452 could be used for detailed calculations;

i) that the impact of radars in the band 2 700 – 2 900 MHz on cordless cameras is not covered by ECC Report 6 or other CEPT studies.

Recommends:

1) that digital cordless cameras to be used in the band 2700 – 2900 MHz should be in accordance with the characteristics given in the Annex;

2) that administrations intending to use digital cordless cameras in this band shall ensure that harmful interference to radar stations is avoided, in their own and other potentially affected countries;

3) that in order to avoid harmful interference to radars, Administrations wishing to use the band 2700 – 2900 MHz for cordless digital cameras restrict such use only to cases, where frequencies for each camera operation may be assigned on a case-by-case basis after advance submission of a formal application, allowing sufficient time for fully analysing the technical details and for evaluating potential interferences, including cases where agreement of affected countries is required;

4)  that the use of digital cordless cameras within a distance of 10 km to any radar operating in the band 2700 – 2900 MHz should not be authorised;

5)  that an administration is considered to be affected and its agreement has to be obtained if the field strength produced by a digital cordless camera exceeds the trigger level of –2 dBµV/m at or within its border;

6) that the field strength referred to in recommends 5 is to be calculated by the administration wanting to operate the digital cordless camera using the latest  version of Recommendation   ITU-R P.452, assuming p= 0.001%, considered together with a topographical data base;

7) that when calculating the field strength referred to in recommends 5 no account should be taken of building shielding effects."
Note: 

Please check the CEPT web site (http//:www.CEPT.org) for the up to date position on the implementation of this and other ECC Recommendations. 

Annex to ECC REC (02)09) 

CHARACTERISTICS OF CORDLESS DIGITAL CAMERAS
Digital cordless cameras are handheld or otherwise mounted cameras with integrated transmitter, power pack and antenna for carrying broadcast video together with sound signals over short distances. This kind of equipment will be used for producing live pictures in situation were a flexible position of the camera is required. A typical application will be at sport events such as pit lane picture from car races. The distance between camera and the receiver will be in the order of 100m. For a successful co-ordination all details of the operation of the equipment needs to be known in advance.

The EIRP is limited to 0dBW using a DVB-T (EN 300 744) modulation with omnidirectional antenna. Digital cordless cameras will only be used on the ground (typically 2 m above ground).

The following technical characteristics have been developed within ECC Report 2 for candidate video links for the band 2 700 – 2 900 MHz.

	Type of Link
	Typical Tx antenna characteristics 
	Maximum EIRP

(dBW)
	Typical Environment

	
	Height (agl)
	Directivity
	Gain (dBi) 
	
	

	Digital Cordless Cameras 
	2 m
	Omni-directional

(in the horizontal plane) 
	5
	0
	Indoor, 
Outdoor (e.g. within sports stadium)


______________________

Electronic Communications Committee (ECC) 


within the European Conference of Postal and Telecommunications Administrations (CEPT)








1 No. 4.4 of the ITU Radio Regulations:


Administrations of the Member States shall not assign to a station any frequency in derogation of either the Table of Frequency Allocations in this Chapter or the other provisions these Regulations, except on the express condition that such a station, when using such a frequency assignment, shall not cause harmful interference to, and shall not claim protection from harmful interference caused by, a station operating in accordance with the provisions of the Constitution, the Convention and these Regulations.
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