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[bookmark: _Toc374366746]Introduction
Some possible new spectrum for cordless cameras and video links is identified by the CEPT Report 51, which is the second part of the response to the Mandate issued by the European Commission on technical conditions regarding spectrum harmonisation options for wireless radio microphones and cordless video-cameras (PMSE equipment).

The identified possible new bands are:

1900-1920 MHz
2010-2025 MHz
2700-2900 MHz
2900-3400 MHz
4400-5000 MHz
7110-7250 MHz
7300-7425 MHz
8460-8500 MHz

[The bands 1900-1920 MHz and 2010-2025 MHz are studied under another work item within SE7 concerning use of the unpaired 2 GHz bands for DA2GC, PMSE, DECT and PPDR.]
There is a need to examine the sharing and compatibility issues surrounding the use of the identified candidate bands for use by cordless cameras and video links on a tuning range basis.
Studies should cover compatibility between cordless cameras/video links and all existing or planned services allocated in these and the adjacent bands. Consideration should be given to the different cases, for example, indoor and outdoor use, ground-to-air and air-to-ground links. Studies and sharing criteria should be based on realistic sharing scenarios. It is essential to define the technical restrictions on cordless cameras and video links required to enable sharing.


[bookmark: _Toc374366747]Definitions
[Taken from CEPT Report 51]
The term Programme Making[footnoteRef:1] and Special Events[footnoteRef:2] applications (PMSE) describes radio applications used for SAP/SAB, ENG/OB and applications used in meetings, conferences, cultural and education activities, trade fairs, local entertainment, sport, religious and other public or private events for perceived real-time presentation of audiovisual information.  [1:  Programme Making includes the making of a programme for broadcast, the making of a film, presentation, advertisement or audio or video recordings, and the staging or performance of an entertainment, sporting or other public event.]  [2:  A Special Event is an occurrence of limited duration, typically between one day and a few weeks, which take place on specifically defined locations. Examples include large cultural, sport, entertainment, religious and other festivals, conferences and trade fairs. In the entertainment industry, theatrical productions may run for considerably longer.] 

The definitions of SAP/SAB and ENG/OB are set out[footnoteRef:3] as follows: [3:  For further information see the ECC Report 002.] 


SAP:	Services Ancillary to Programme making (SAP) support the activities carried out in the making of “programmes”, such as film making, advertisements, corporate videos, concerts, theatre and similar activities not initially meant for broadcasting to general public.
SAB:	Services Ancillary to Broadcasting (SAB) support the activities of broadcasting industry carried out in the production of their programme material.

The definitions of SAP and SAB are not necessarily mutually exclusive. Therefore they are often used together as “SAP/SAB” to refer generally to the whole variety of services to transmit sound and video material over the radio links.

ENG:	Electronic News Gathering (ENG) is the collection of video and/or sound material by means of small, often hand-held cordless cameras and/or microphones with radio links to the news room and/or to the portable tape or other recorders.
OB:	Outside broadcasting (OB) is the temporary provision of programme making facilities at the location of on-going news, sport or other events, lasting from a few hours to several weeks. Mobile and/or portable radio links are required for cordless cameras or microphones at the OB location. Additionally, radio links may be required for temporary point to point connections between the OB vehicle, additional locations around it, and the studio.

The definitions of ENG and OB are not mutually exclusive and certain operations could equally well reside in either or both categories. Therefore, it has been a long practice within the CEPT to consider all types of such operations under the combined term “ENG/OB”. It is also understood that ENG/OB refers to terrestrial radiocommunication services, as opposed to SNG/OB term, which refers to similar applications but over the satellite radiocommunication channels. 
The SAP/SAB applications include both ENG/OB and SNG/OB applications, but also the communication links that may be used in the production of programmes, such as talk-back or personal monitoring of sound-track, telecommand, telecontrol and similar applications.
Quality requirements of PMSE applications can vary depending on the task in hand. The bandwidth of the signal to be transmitted i.e. audio or video has a direct impact on the spectral bandwidth required.
The perceived quality of the signals is dependent on their potential final use. The uses can vary from SNG links into a news programme through to a high quality HD TV production.
The required reliability of the radio link can vary according to the task in hand; for live news coverage the link may be required for only a short period of time, but during that time the link must be 100% available, in other circumstances, for example in a football match with a number of cordless cameras, a different kind of reliability may be needed. Typically there is a need for a high degree of protection for the signals due to the significance of the event being covered. This required protection inherently puts constraints on the amount of spectrum required to guarantee this quality of service.
With regard to this ECC Report, only PMSE applications dealing with cordless cameras and video links are considered.

[bookmark: _Toc374366748]PMSE wireless video links
[This section is based on the text at the Draft ECC Report on 2 GHz unpaired bands.]
In this Report, compatibility studies should be on the PMSE use case for SAP/SAB (Services Ancillary to Programme making/Services Ancillary to Broadcasting) and ENG/OB (Electronic News Gathering and Outside Broadcasting) links. Those links are typically used only temporarily at different locations and therefore have a long history of spectrum sharing in different frequency bands. Typical application scenarios and technical characteristics of SAP/SAB equipment are described in detail in ERC Report 38 (video links) Error! Reference source not found.. In Error! Reference source not found. Error! Reference source not found. characteristics for three different types of links are given, e.g. maximum output powers (EIRP) as well as the minimum transmit and receive antenna gains. These parameters according to Table 19 and Table 22 in ECC Report 172 Error! Reference source not found. have already been used in other compatibility studies. 
Video link SAP/SAB equipment is typically used in a variety of scenarios which are quite different from each other. E.g., a cordless camera link might consist of a small hand-held camera transmitter and a small portable receiver. On the other hand, large TV trucks or even helicopters can be used to carry video link equipment which gives significant difference in antenna height, gain, and propagation environment. ERC Report 38 Error! Reference source not found. includes a collection of examples.
[bookmark: _Toc366248735][bookmark: _Toc368602760][bookmark: _Toc374366749]PMSE wireless video link scenarios selected for the studies
Three usage scenarios of video links have been selected which are described in the following Table 1Error! Reference source not found. and illustrated in Figure 1, Figure 2 and Figure 3.
[bookmark: _Ref366156616]Table 1: Usage scenarios, antenna types and propagation models for wireless video link compatibility study
	#
	Name
	Transmitter
	Tx Ant. Type 
	Receiver
	Rx Ant. Type 
	Propagation Model

	1
	Cordless Camera Link
	portable hand-held camera
	semi-sphere omnidirectional 
	portable hand-held receiver
	directional (e.g., Disk Yagi) 

	Urban, below rooftop

	2
	Mobile Video Link
	portable camera on motorcycle
	semi-sphere omnidirectional, 
	receiver on helicopter
	semi-sphere omnidirectional 

	Free space (helicopter links);
Open area (ground links)

	3
	Portable Video Link
	two-man radio camera
	directional (e.g., Disk Yagi) 

	TV van
	1.2 m Parabolic Dish
	Suburban, below rooftop

	4
	Temporary Point-to-Point Video Link
	TV van
	directional (e.g., Disk Yagi) 

	mast
	directional (e.g., Disk Yagi) 

	Free space; or
ITU-R Rec P-452





[image: ]
[bookmark: _Ref366156981]Figure 1: Scenario 1 – Cordless camera link
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[bookmark: _Ref366158268][bookmark: _Ref366156987]Figure 2: Scenario 2 – Mobile video link
[image: ]
[bookmark: _Ref366158271][bookmark: _Ref366156996]Figure 3: Scenario 3 – Portable video link
[image: ]
Figure 4: Scenario 4 - Temporary point-to-point link

Scenarios 1 and 3 are located in an urban environment, whereas scenario 2 is placed in a rural environment. 
[bookmark: _Toc366248736][bookmark: _Toc368602761][bookmark: _Toc374366750]PMSE wireless video link characteristics used in the studies
[bookmark: _Toc374366751]Cordless camera link
These are handheld camera with integrated transmitter, power pack and antenna. Normally they are used by a cameraman to send a video link to an equipped van at short distance. The emitted power is therefore lower than in other cases. 
Figure below depicts the situation.

[image: ]
Figure 5: Cordless camera link

Table 2: Cordless camera link characteristics

	Cordless camera characteristics
	Parameter values
	Unit
	Justification

	Channel bandwidth
	5-10-20
	MHz
	ECC report 172

	Frequency band
	1900-1920
2010-2025
	MHz
MHz
	

	Receiver

	Receiver Antenna Height
	1,5
	m
	ECC report 172

	Receiver Typical Antenna Gain
Receiver Maximum Antenna Gain
	6
16
	dBi
dBi
	

ECC report 172

	Receiver Antenna Gain Pattern
	ITU-R Rec F.1336
Sector antenna with average side lobes (k=0.X)
	Different pattern for vertical and horizontal

	Receiver Noise Figure
	4
	dB
	ECC report 172

	I/N protection criterion
	-6
	dB
	ECC report 172

	Adjacent Channel Selectivity
	TBD
	dB
	TBD

	Transmitter

	Transmitter Max e.i.r.p.
Typical Transmitter e.i.r.p. range

	6
-7 to 0

	dBW
dBW

	ECC report 172

	Transmitter Spurious emissions
	-30
	dBm/MHz
	ERC REC 74-01

	Transmitter Adjacent Channel Leakage Ratio (relative to maximum Tx power)
	See § 4.2.4

	Transmitter Antenna Height
	1,5
	m
	ECC report 172

	Transmitter Typical Antenna Gain
Transmitter Maximum Antenna Gain
	0
5
	dBi
dBi
	
ECC report 172

	Transmitter Antenna Gain Pattern
	[Semi-sphere] omnidirectional
	/
	ECC report 172



The propagation model used for interference simulation is Extended Hata. 

[bookmark: _Toc374366752]Mobile video link
These are camera links, where the transmitter is on a vehicle, typically on a motorcycle, and the receiver is on helicopter.
[image: ]
Figure 6: Mobile video link

Table 3: Mobile video link characteristics

	Mobile links characteristics
	Parameter values
	Unit
	Justification

	Channel bandwidth
	5-10-20
	MHz
	ECC report 172

	Frequency band
	1900-1920
2010-2025
	MHz
MHz
	

	Receiver

	Receiver Antenna Height
	30-600 (airborne)
	m
	ECC report 172

	Receiver Typical Antenna Gain
Receiver Maximum Antenna Gain
	5
13
	dBi
dBi
	

	Receiver Antenna Gain Pattern
	[Semi-sphere] omnidirectional
	/
	ECC report 172

	Receiver Noise Figure
	4
	dB
	ECC report 172

	I/N protection criterion
	-6
	dB
	ECC report 172

	Adjacent Channel Selectivity
	TBD
	dB
	TBD

	Transmitter

	Transmitter Max e.i.r.p.
Typical Transmitter e.i.r.p. range
	
26
3 to 6
	
dBW
dBW
	

	Transmitter Spurious emissions
	-30
	dBm/MHz
	ERC REC 74-01

	Transmitter Adjacent Channel Leakage Ratio (relative to maximum Tx power)
	See § 4.2.4

	Transmitter Antenna Height
	1,5
	m
	ECC report 172

	Transmitter Typical Antenna Gain
Transmitter Maximum Antenna Gain
	3
5
	dBi
dBi
	
ECC report 172

	Transmitter Antenna Gain Pattern
	[Semi-sphere] omnidirectional
	/
	ECC report 172



The propagation model used for interference simulation is Extended Hata.
[bookmark: _Toc374366753]Portable video link

Portable links are mostly handheld camera but with separate body worn transmitter, power pack and antenna. The emitted power is normally greater than in the case of cordless camera but lower than in the case of mobile links.

[image: ]
Figure 7: Portable video link

Table 4: Mobile video link characteristics

	Portable link characteristics
	Parameter values
	Unit
	Justification

	Channel bandwidth
	5-10-20
	MHz
	ECC report 172

	Frequency band
	1900-1920
2010-2025
	MHz
MHz
	

	Receiver

	Receiver Antenna Height
	5
	m
	ECC report 172

	Receiver Typical Antenna Gain
Receiver Maximum Antenna Gain
	17
27
	dBi
dBi
	

ECC report 172


	Receiver Antenna Gain Pattern
	ITU-R Rec F.1336
Sector antenna with average side lobes (k = 0.X)
	Different pattern for vertical and horizontal

	Receiver Noise Figure
	4
	dB
	ECC report 172

	I/N protection criterion
	-6
	dB
	ECC report 172

	Adjacent Channel Selectivity
	TBD
	dB
	TBD

	Transmitter

	Transmitter Max e.i.r.p.
Typical Transmitter e.i.r.p. range

	16
-7 to 0
	dBW
dBW
	

	Transmitter Spurious emissions
	-30
	dBm/MHz
	ERC REC 74-01

	Transmitter Adjacent Channel Leakage Ratio (relative to maximum Tx power)
	See § 4.2.4

	Transmitter Antenna Height
	3
	m
	ECC report 172

	Transmitter Typical Antenna Gain
Transmitter Maximum Antenna Gain
	6
16
	dBi
dBi
	ECC report 172

	Transmitter Antenna Gain Pattern
	ITU-R Rec F.1336
Sector antenna with average side lobes (k = 0.X)
	Different pattern for vertical and horizontal



The propagation model used for interference simulation is Extended Hata. 

[bookmark: _Toc374366754]Temporary point-to-point video link

[image: ]
Figure 8: Temporary point-to-point video link
Table 5: Temporary point-to-point video link characteristics

	Temporary Point to Point links characteristics
	Parameter values
	Unit
	Justification

	Channel bandwidth
	5-10-20
	MHz
	ECC report 172

	Frequency band
	1900-1920
2010-2025
	MHz
MHz
	

	Receiver

	Receiver Antenna Height
	4 to 10
	m
	

	Receiver Typical Antenna Gain
Receiver Maximum Antenna Gain
	17
27
	dBi

	ECC report 172


	Receiver Antenna Gain Pattern
	ITU-R Rec F.1336
Sector antenna with average side lobes (k = 0.X)
	Different pattern for vertical and horizontal

	Receiver Noise Figure
	4
	dB
	ECC report 172

	I/N protection criterion
	-6
	dB
	ECC report 172

	Adjacent Channel Selectivity
	TBD
	dB
	TBD

	Transmitter

	Transmitter Max e.i.r.p.
Typical Transmitter e.i.r.p. range
	40
20
	dBW
dBW
	

	Transmitter Spurious emissions
	-30
	dBm/MHz
	ERC REC 74-01

	Transmitter Adjacent Channel Leakage Ratio (relative to maximum Tx power)
	See § 4.2.4

	Transmitter Antenna Height
	4 to 10
	m
	ECC report 172

	Transmitter Typical Antenna Gain
Transmitter Maximum Antenna Gain
	13
23
	dBi
dBi
	ECC report 172

	Transmitter Antenna Gain Pattern
	ITU-R Rec F.1336
Sector antenna with average side lobes (k = 0.X)
	Different pattern for vertical and horizontal



The propagation model used for interference simulation is ITU-R Rec P.452.

[bookmark: _Toc374366755]Antenna radiation patterns
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	Figure 9: Disc Yagi antenna diagram (normalized) Error! Reference source not found.
	Figure 10: Diagram of parabolic dish antenna (normalized) Error! Reference source not found. Error! Reference source not found. 



[image: ]
Figure 11: Diagram of semi-sphere omnidirectional antenna


[bookmark: _Toc374366756]Spectrum masks

According to Error! Reference source not found. the transmitter output spectrum shall be considered with respect to the measurement mask in Figure 12 where B is the declared channel bandwidth which is equal to 10 MHz for present study Error! Reference source not found.. The power is required to be determined outside the channel bandwidth B within block 2 and block 3 as shown in the figure.
[image: Description: regions image v4]
[bookmark: _Ref365388145]Figure 12: Measurement mask normalized to the channel bandwidth B Error! Reference source not found..
The required bandwidth (ACLR) power limits are given in Table 6 and Table 7 taken from Error! Reference source not found. with PMAX the mean transmitter output power and P0 the output power incl. the antenna gain. The impact of any discrete components occurring in the adjacent bands was not considered in the present study. 
[bookmark: _Ref349651196][bookmark: _Ref305044065]Table 6: Integrated power limits relative to PMAX for P0 < 0.3 W EIRP
	Out-of-band block
	Each half of the region
	Both halves of the region

	Block 2
	-36 dB
	-33 dB

	Block 3
	-42 dB
	-39 dB


[bookmark: _Ref349654483]Table 7: Integrated power limits relative to PMAX for P0 > 0.3 W EIRP
	Out-of-band block
	Each half of the region
	Both halves of the region

	Block 2
	-36 dB - 10 log (P0/0.3)
	-33 dB - 10 log (P0/0.3)

	Block 3
	-42 dB - 10 log (P0/0.3)
	-39 dB - 10 log (P0/0.3)



For the scenarios the same value for PMAX is used as given in ECC Report 172 Error! Reference source not found.. 
For the CCL Tx scenario two values for PMAX are used as given in ECC Report 172 Error! Reference source not found.. With PMAX equal to 30 dBm and a Tx antenna gain of 6 dBi, i.e. the ACLR value corresponds to about 56 dB in Block 2 and 62 dB in Block 3 for each half of the region. With PMAX equal to 17 dBm and a Tx antenna gain of 5 dBi, the ACLR value corresponds to about 53 dB in Block 2 and 59 dB in Block 3 for each half of the region.
With PMAX equal to 30 dBm and a Tx antenna gain of 5 dBi, the ACLR value corresponds to about 46 dB in Block 2 and 52 dB in Block 3 for each half of the region for the MVL.
With PMAX equal to 30 dBm and a Tx antenna gain of 16 dBi, i.e. the ACLR value corresponds to about 57 dB in Block 2 and 63 dB in Block 3 for each half of the region for the PVL.
The level of spurious transmitter emissions, measured as described in the ETSI specification Error! Reference source not found., shall not exceed the limits given in Table 8. The measurement bandwidth for carrier frequencies > 1000 MHz is 1 MHz, i.e. for the frequency band considered in present study the spurious emissions should be below -30 dBm/MHz during operation of the video link.
[bookmark: _Ref349651313][bookmark: _Ref305044073]Table 8: Radiated spurious emissions 
	State
	Frequencies <= 1 GHz
	Frequencies > 1 GHz

	Operating
	250 nW
	1 µW

	Standby
	2 nW
	20 nW



Further parameters for the video link scenarios applied in the present studies:
· The adjacent channel selectivity (ACS) of a receiver for wireless video equipment operating above 1.3 GHz is specified to be 30 dB Error! Reference source not found..
· The same values are used as given in ECC Report 172 Error! Reference source not found. for the Rx noise figure (4 dB) and the I/N threshold (-6 dB) for the video link.
· No cable/feeder losses are considered on the transmission and reception side for the wireless video link.
· For the CCL Tx scenario two values for PMAX (see Error! Reference source not found.) are used as given in ECC Report 172 Error! Reference source not found.:
1) Tx Max of 30 dBm with 6 dBi antenna gain
2) Tx Max of 17 dBm with 5 dBi antenna gain

[bookmark: _Toc374366757]Summary of the PMSE video link parameters

Table 9: Summary of parameters for PMSE wireless video link scenarios
	Parameter
	CCL 
	MVL
	PVL

	Tx/Rx Bandwidth
	10 MHz
	10 MHz
	10 MHz

	Frequency bands
	1900-1920 MHz
2010-2025 MHz 
	1900-1920 MHz
2010-2025 MHz
	1900-1920 MHz
2010-2025 MHz

	Tx Max output power
	1) 30 dBm (according to Table 13 in Error! Reference source not found.)
2) 17 dBm (according to Table 22 in Error! Reference source not found.)
	30 dBm (according to Table 22 in Error! Reference source not found.)
	30 dBm (according to Table 22 in Error! Reference source not found.)

	Antenna tilt
	0°
	Tx: 0°, Rx pointing towards earth surface
	0°

	Antenna horizontal direction
	Pointed at interferer
	Pointed at interferer
	Pointed at interferer

	Antenna Directivity Loss horizontal
	0 dB
	0 dB
	0 dB

	Antenna Directivity Loss vertical
	0 dB
	0 dB
	0 dB

	ACLR (dB)
	1) 56 (Block 2), 62 (Block 3)
2) 53 (Block 2), 56 (Block 3)
	46 (Block 2), 52 (Block 3)
	57 (Block 2), 63 (Block 3)

	Spurious emissions
	-30 dBm/MHz
	-30 dBm/MHz
	-30 dBm/MHz

	ACS
	30 dB
	30 dB
	30 dB

	Rx Noise figure
	4 dB
	4 dB
	4 dB

	I/N
	-6 dB
	-6 dB
	-6 dB

	Rx Antenna height
	1.5 m
	150 m
	5 m

	Tx Antenna height
	1.5 m
	1.5 m
	3 m

	Rx Antenna gain
	16 dBi (according to Table 19 in Error! Reference source not found.Error! Reference source not found.)
	5 dBi (according to Table 19 in Error! Reference source not found.Error! Reference source not found.)
	27 dBi (according to Table 19 in Error! Reference source not found.Error! Reference source not found.)

	Tx Antenna gain
	1) 6 dBi (according to Table 13 in Error! Reference source not found.)
2) 5 dBi (according to Table 19 in Error! Reference source not found.Error! Reference source not found.)
	5 dBi (according to Table 19 in Error! Reference source not found.Error! Reference source not found.)
	16 dBi (according to Table 19 in Error! Reference source not found.Error! Reference source not found.)




[The following table is from CEPT Report 51]
Table 10: Technical characteristics of PMSE wireless video links
	Type of link
	Range
	Max e.i.r.p.
	Min Tx ant. gain
	Min Rx ant. gain
	Channel raster 
	Radio Link Path
	Suitable Frequency Range

	Cordless Camera


	<500m
	6dBW (Note)
	0dBi
	6dBi
	10 MHz
20 MHz
30 MHz
	Usually clear line of sight.
	Currently < 12GHz


	Portable Link


	<2km
	16dBW
	6dBi
	17dBi
	10 MHz
20 MHz
30 MHz
	Not always clear line of sight.
	<8GHz

	Mobile Link


	<10km
	26dBW
	3dBi
	13dBi
	10 MHz
20 MHz
30 MHz
	Often obstructed and susceptible
to multipath impairment.

	<8GHz

	Temporary Point-to-point
Link

	<80km
each hop
for links at
<10GHz
	40dBW
	13dBi
	17dBi
	10 MHz
20 MHz
30 MHz
40 MHz (for ip links)
	Usually clear line of sight for OB, but often obstructed for ENG use.
	<10GHz for long hops.

Hop length at >10GHz limited by precipitation fading.


Note: cordless cameras today typically operate between -10 dBW and 0 dBW E.I.R.P.

PMSE video applications are predominantly digital systems. There are a number of different coding and transmissions schemes based on DVB-T, ISDB-T and LMS-T which are often defined in a 10 MHz channel. 10 MHz channels can be combined in order to provide higher definition video, 3D video or multiplex multiple cameras into a single transmission stream.
As PMSE video applications are based on 10 MHz channels consideration should be given to configuring current and future spectrum on a 10 MHz channel raster in order to easily and efficiently assign spectrum for PMSE video applications.

[bookmark: _Toc374366758]Wireless Video link frequencies
The ERC/REC 25-10 provides a list of tuning ranges that CEPT administrations may consider for audio and video PMSE applications. The term “tuning range” for PMSE means a range of frequencies over which radio equipment is envisaged to be capable of operating; within this tuning range, the use in any one country of radio equipment will be limited to the range of frequencies identified nationally (if any) within that country for PMSE, and will be operated in accordance with the related national regulatory conditions and requirements.
The following table is a subset of Annex 2 of ERC/REC 25-10 relevant for cordless cameras and video links.
Table 11: Recommended frequencies for PMSE wireless video links
	Type of link
	Recommended frequencies
	Technical parameters

	
	Tuning ranges
	Preferred sub-bands
	

	Cordless cameras

	2025-2110 / 2200-2500 MHz
10.0-10.60 GHz
21.2-24.5 GHz
47.2-50.2 GHz
	

10.3-10.45 GHz
21.2-21.4 GHz, 22.6-23.0 GHz and 24.25-24.5 GHz
	ERC Report 38


	Portable video links

	2025-2110 / 2200-2500 MHz
2500-2690 MHz (Note 4)
10.0-10.60 GHz
	

10.3-10.45 GHz
	ERC Report 38

	Mobile video links
(airborne and vehicular)

	2025-2110 / 2200-2500 MHz
2500-2690 MHz (Note 4)
3400-3600 MHz (Note 5)
	
	ERC Report 38

	Temporary point-to-point video links

	Fixed service bands (Note 6)
10.0-10.68 GHz (Note 3)
21.2-24.5 GHz
	
10.3-10.45 GHz
21.2-21.4 GHz, 22.6-23.0 GHz and 24.25-24.5 GHz
	ERC Report 38


Note 3: Only occasional temporary point-to-point links should be allowed in the frequency band 10.6-10.68 GHz. Studies have concluded that even limited deployment of cordless cameras and portable video links in the band 10.6-10.68 GHz will result in interference to the EESS (passive) services using this band (see ECC Report 017).
Note 4: The band 2500-2690 MHz will not be available for video SAP/SAB links after the introduction of UMTS/IMT-2000 (see ECC/DEC/(02)06). 
Note 5: In countries where the band 3400-3600 MHz is widely used for Fixed Wireless Access (FWA), availability of this band for mobile video SAP/SAB links may be restricted.
Note 6: Temporary point-to-point video links are often accommodated in the traditional fixed services’ bands, following the same channel arrangements as the FS links.

Additional frequency bands for the tuning ranges of PMSE wireless video links are considered in the next section.
[bookmark: _Toc374366759]Band-by-band sharing and compatibility 
The ECC Report 025 (The European Table of Frequency Allocations and Applications in the frequency range 8.3 kHz to 3000 GHz (ECA Table)) lists frequency allocations in the ITU-R Region 1 and indicates the main radio applications within CEPT.
[bookmark: _Toc374366760]Frequency band 1900-1920 MHz
[The bands 1900-1920 MHz and 2010-2025 MHz are studied under another work item within SE7 concerning use of the unpaired 2 GHz bands for DA2GC, PMSE, DECT and PPDR.]
[bookmark: _Toc374366761]Frequency band 2010-2025 MHz
[The bands 1900-1920 MHz and 2010-2025 MHz are studied under another work item within SE7 concerning use of the unpaired 2 GHz bands for DA2GC, PMSE, DECT and PPDR.]
[bookmark: _Toc374366762]Frequency band 2700-2900 MHz
The band 2700-2900 MHz is mainly used for (civil) radar and navigation systems including weather radars.
The lower adjacent band 2690-2700 MHz is allocated as a primary status to passive services: Earth-Exploration-Satellite (passive), Radio astronomy and Space Research (passive).
The upper adjacent band is used for radar and navigation systems including defence systems.
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5.337 The use of the bands 1 300-1 350 MHz, 2 700-2 900 MHz and 9 000-9 200 MHz by the aeronautical radionavigation service is restricted to ground-based radars and to associated airborne transponders which transmit only on frequencies in these bands and only when actuated by radars operating in the same band.
5.423 In the band 2 700-2 900 MHz, ground-based radars used for meteorological purposes are authorized to operate on a basis of equality with stations of the aeronautical radionavigation service. 
5.424A In the band 2 900-3 100 MHz, stations in the radiolocation service shall not cause harmful interference to, nor claim protection from, radar systems in the radionavigation service. (WRC-03)
5.425 In the band 2 900-3 100 MHz, the use of the shipborne interrogator-transponder (SIT) system shall be confined to the sub-band 2 930 -2 950 MHz.
5.426 The use of the band 2 900-3 100 MHz by the aeronautical radionavigation service is limited to groundbased radars.
5.427 In the bands 2 900-3 100 MHz and 9 300-9 500 MHz, the response from radar transponders shall not be capable of being confused with the response from radar beacons (racons) and shall not cause interference to ship or aeronautical radars in the radionavigation service, having regard, however, to No. 4.9.

[bookmark: _Toc374366763]Frequency band 2900-3400 MHz
The band 2900-3400 MHz is mainly used for radar and navigation systems including defence systems (military radars).
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5.149 In making assignments to stations of other services to which the bands:
13 360-13 410 kHz, 25 550-25 670 kHz, 37.5-38.25 MHz, 73-74.6 MHz in Regions 1 and 3, 150.05-153 MHz in Region 1, 322-328.6 MHz, 406.1-410 MHz,
608-614 MHz in Regions 1 and 3, 1 330-1 400 MHz, 1 610.6-1 613.8 MHz, 1 660-1 670 MHz, 1 718.8-1 722.2 MHz, 2 655-2 690 MHz, 3 260-3 267 MHz,
3 332-3 339 MHz, 3 345.8-3 352.5 MHz, 4 825-4 835 MHz, 4 950-4 990 MHz, 4 990-5 000 MHz, 6 650-6 675.2 MHz, 10.6-10.68 GHz, 14.47-14.5 GHz,
22.01-22.21 GHz, 22.21-22.5 GHz, 22.81-22.86 GHz, 23.07-23.12 GHz, 31.2-31.3 GHz, 31.5-31.8 GHz in Regions 1 and 3, 36.43-36.5 GHz, 42.5-43.5 GHz, 48.94-49.04 GHz, 76-86 GHz, 92-94 GHz, 94.1-100 GHz, 102-109.5 GHz, 111.8-114.25 GHz, 128.33-128.59 GHz, 129.23-129.49 GHz, 130-134 GHz, 136-148.5 GHz, 151.5-158.5 GHz, 168.59-168.93 GHz, 171.11-171.45 GHz, 172.31-172.65 GHz, 173.52-173.85 GHz, 195.75-196.15 GHz, 209-226 GHz, 241-250 GHz, 252-275 GHz are allocated, administrations are urged to take all practicable steps to protect the radio astronomy service from harmful
interference. Emissions from spaceborne or airborne stations can be particularly serious sources of interference to the radio astronomy service (see Nos. 4.5 and 4.6 and Article 29). (WRC-07)
5.430A Different category of service: in Albania, Algeria, Germany, Andorra, Saudi Arabia, Austria, Azerbaijan, Bahrain, Belgium, Benin, Bosnia and Herzegovina, Botswana, Bulgaria, Burkina Faso, Cameroon, Cyprus, Vatican, Congo (Rep. of the), Côte d'Ivoire, Croatia, Denmark, Egypt, Spain, Estonia, Finland, France and French overseas departments and communities in Region 1, Gabon, Georgia, Greece, Guinea, Hungary, Ireland, Iceland, Israel, Italy,
Jordan, Kuwait, Lesotho, Latvia, The Former Yugoslav Republic of Macedonia, Liechtenstein, Lithuania, Malawi, Mali, Malta, Morocco, Mauritania, Moldova, Monaco, Mongolia, Montenegro, Mozambique, Namibia, Niger, Norway, Oman, Netherlands, Poland, Portugal, Qatar, the Syrian Arab Republic, the Dem. Rep. of the Congo, Slovakia, Czech Rep., Romania, United Kingdom, San Marino, Senegal, Serbia, Sierra Leone, Slovenia, South Africa, Sweden, Switzerland, Swaziland, Chad, Togo, Tunisia, Turkey, Ukraine, Zambia and Zimbabwe, the band 3 400-3 600 MHz is allocated to the mobile, except aeronautical mobile, service on a primary basis subject to agreement obtained under No. 9.21 with other administrations and is identified for International Mobile Telecommunications (IMT). This identification does not preclude the use of this band by any application of the services to which it is allocated and does not establish priority in the Radio Regulations. At the stage of coordination the provisions of Nos. 9.17 and 9.18 also apply. Before an administration brings into use a (base or mobile) station of the mobile service in this band, it shall ensure that the power flux-density (pfd) produced at 3 m above ground does not exceed �154.5 dB(W/(m2 ⋅4 kHz)) for more than 20% of time at the border of the territory of any other administration. This limit may be exceeded on the territory of any country whose administration has so agreed. In order to ensure that the pfd limit at the border of the territory of any other administration is met, the calculations and verification shall be made, taking into account all relevant information, with the mutual agreement of both administrations (the administration responsible for the terrestrial station and the administration responsible for the earth station), with the assistance of the Bureau if so requested. In case of disagreement, the calculation and verification of the pfd shall be made by the Bureau, taking into account the information referred to above. Stations of the mobile service in the band 3 400-3 600 MHz shall not claim more protection from space stations than that provided in Table 21-4 of the Radio Regulations (Edition of 2004). This allocation is effective from 17 November 2010. (WRC-12)
[bookmark: _Toc374366764]Frequency band 4400-5000 MHz
The band 4400-5000 MHz is a harmonized military band for fixed and mobile systems. Fixed Satellite Earth station receive band is 4500-4800 MHz. 
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5.339 The bands 1 370-1 400 MHz, 2 640-2 655 MHz, 4 950-4 990 MHz and 15.20-15.35 GHz are also allocated to the space research (passive) and Earth exploration-satellite (passive) services on a secondary basis.
5.438 Use of the band 4 200-4 400 MHz by the aeronautical radionavigation service is reserved exclusively for radio altimeters installed on board aircraft and for the associated transponders on the ground. However, passive sensing in the Earth exploration-satellite and space research services may be authorized in this band on a secondary basis (no protection is provided by the radio altimeters).
[bookmark: _Toc374366765]Frequency band 7110-7250 MHz

The band 7075-7250 MHz is used for fixed point-to-point links. 
[image: ]

5.458 In the band 6 425-7 075 MHz, passive microwave sensor measurements are carried out over the oceans. In the band 7 075-7 250 MHz, passive microwave sensor measurements are carried out. Administrations should bear in mind the needs of the Earth exploration-satellite (passive) and space research (passive) services in their future planning of the bands 6 425-7 075 MHz and 7 075-7 250 MHz.
5.461 Additional allocation: the bands 7 250-7 375 MHz (space-to-Earth) and 7 900-8 025 MHz (Earth-to space) are also allocated to the mobile-satellite service on a primary basis, subject to agreement obtained under No. 9.21.

[bookmark: _Toc374366766]Frequency band 7300-7425 MHz
The band 7300-7450 MHz is a harmonized military band for satellite operation.
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[bookmark: _Toc374366767]Frequency band 8460-8500 MHz
The band 8400-8500 MHz is used for fixed point-to-point links.
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5.465 In the space research service, the use of the band 8 400-8 450 MHz is limited to deep space.
5.466 Different category of service: in Singapore and Sri Lanka, the allocation of the band 8 400-8 500 MHz to the space research service is on a secondary basis (see No. 5.32). (WRC-12)
5.468 Additional allocation: in Saudi Arabia, Bahrain, Bangladesh, Brunei Darussalam, Burundi, Cameroon, China, Congo (Rep. of the), Costa Rica, Djibouti, Egypt, the United Arab Emirates, Gabon, Guyana, Indonesia, Iran (Islamic Republic of), Iraq, Jamaica, Jordan, Kenya, Kuwait, Lebanon, Libya, Malaysia, Mali, Morocco, Mauritania, Nepal, Nigeria, Oman, Uganda, Pakistan, Qatar, Syrian Arab Republic, the Dem. People’s Rep. of Korea, Senegal,
Singapore, Somalia, Sudan, Swaziland, Tanzania, Chad, Togo, Tunisia and Yemen, the band 8 500-8 750 MHz is also allocated to the fixed and mobile services on a primary basis. (WRC-12)
5.469 Additional allocation: in Armenia, Azerbaijan, Belarus, the Russian Federation, Georgia, Hungary, Lithuania, Mongolia, Uzbekistan, Poland, Kyrgyzstan, the Czech Rep., Romania, Tajikistan, Turkmenistan and Ukraine, the band 8 500-8 750 MHz is also allocated to the land mobile and radionavigation services on a primary basis. (WRC-12)
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