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 The following study aims to identifying spectrum availability for mobile broadband services in Spain in the 2.3 - 2.4GHz band based on ASA/LSA on a shared basis with video PMSE. It takes into account the existing video PMSE use of the band including all types of video links and all types of use. The study was conducted in 3 steps in cooperation with The State Secretariat for Telecommunications and Information Society of the Ministry of Industry, Energy and Tourism of Spain (SETSI). 
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1. [bookmark: _Toc409330261]Introduction
The following study aims to identify spectrum availability for mobile broadband services (WBB) in Spain in the 2.3 - 2.4GHz band based on ASA/LSA on a shared basis with video PMSE. Spain has a number of users and specific usage (Electronic News Gathering) in the band 2.3-2.4 GHz, which is regulated under the Spanish Frequency Allocation Table, specifically under the National Footnote UN-50:
[image: ]
Channeling for ENG applications covering the range 2304.5 MHz to 2480.5 MHz is shown in ANNEX 1: ENG (video PMSE) channeling plan. 
It should be noted that in this band there are also Telemetry services; except from 2355.5 MHz to 2400 MHz. 
The Spanish Ministry of Defense has references about the report on the introduction of LSA in the same band in France, where the main use is for Telemetry services. Preliminarily, it could be concluded that the results of that report could be applied for the Telemetry cases in Spain too, by establishing exclusion zones and protection zones for compatibility between mobile and telemetry services. It should be noted that even with the mentioned references, a separate study will be conducted in relation with Telemetry Services in Spain.
2. [bookmark: _Toc409330262]Scope of the present study 
The following study aims to identifying spectrum current usage and its potential availability for mobile broadband services in Spain in the 2.3 - 2.4GHz band based on ASA/LSA on a shared basis with video PMSE. It takes into account the existing video PMSE use of the band including all types of video links and all types of use (see ANNEX 2: Deployment assumptions for PMSE and ANNEX 3: Operational footprint for PMSE). The study was conducted in 3 steps by The State Secretariat for Telecommunications and Information Society of the Ministry of Industry, Energy and Tourism of Spain.
Step 1: Questionnaire (April – August 2014): Definition of a questionnaire on video PMSE use of the band and PMSE pattern usage (type of use, space, time & frequency). The questionnaire was sent to PMSE users on 10th of July (see section 0 for the questionnaire in Spanish); 
Step 2: Analysis of the answers from the questionnaire (July - September 2014): From the result of the questionnaire, the potential spectrum availability for WBB under an LSA approach and PMSE pattern usage (type of use, space, time & frequency) was evaluated.
Step 3: (September - December 2014) Definition of coexistence scenarios and alternatives taking into consideration of the findings from STEP 2 and the final confirmation for the types of use (Cordless, Portable, Mobile, and Airborne). This includes suggested technical solutions such as on-line registration and remote controls/sensors to be integrated into TV crew wireless cameras.
3. [bookmark: _Ref398246188][bookmark: _Toc398277354][bookmark: _Toc409330263] (Step 1) Questionnaire on video PMSE usage
The questionnaire (see ANNEX 4 and ANNEX 5) was circulated to about 55 organizations, which were selected as television service operators, broadcasters, applicants for news gathering licenses, as well as sectorial organizations like FORTA (Regional TV broadcasters Association). A period of 15 days was given in order to fill in the questionnaire, although responses received after the set deadline were also considered and reviewed. The questions had been elaborated to allow comparative assessment with other studies being carried out in France and in general at the Working Group FM Project Team 52. Prior to circulation of the questionnaire, a preliminary test was done with two PMSE organizations to check the proper understanding of the questions. A slightly revised questionnaire with some additional clarifications in the formulation of the questions was then elaborated.
4. [bookmark: _Toc409330264](Step 2) Analysis of the responses 
From the received responses to the questionnaire it is possible to have a certain level of detail in relation with the spectrum use of the band for video transmissions that contribute to Programme Making especially in regards of pattern usage. 
4.1. [bookmark: _Toc409330265]Organizations  consulted
Twenty three respondents provided details explanations about their current PSME usage, out of a total of fifty five organizations consulted.
The aggregate conclusions on the responses received are given in ANNEX 6, and summarized in the next chapter.


4.2. [bookmark: _Ref399431899][bookmark: _Toc409330266]Analysis of the responses 
	Cordless cameras and 
Portable video links
	Mobile (vehicular) video links
	Mobile (airborne) video links

	The band is widely used by the operators and video programme makers that have answered the questionnaire through the use of cordless cameras and portable video links. Those are mainly broadcasting operators
	The use of mobile vehicles for video links is a bit more restricted use and only large operators or ad-hoc operators are equipped with. The specific case of usage in a car race circuit is really not a mobile use as the move is restricted to a given geographical area
	Only, several large operators nationwide and from the main regions, use airborne video links

	The number of frequencies under use is very variable among the operators [1 to 20]. However it could be considered that most of the broadcasting operators use less than 2 frequencies
	The number of frequencies being used is very variable for each operator. It is a bit surprising the result on the high number  of frequencies which are used by mobile vehicles [up to 20 for a given geographical area]
	The number of frequencies being used for video links using airborne is lower than for other applications [1 to 6] as cordless cameras and mobile vehicles, although 5 to 6 frequencies are reported for each application

	Although there are permanent usage in certain locations, the predominant use pattern is on undetermined locations which are associated to the places where the news or the video origin is located
	
	.

	There is not any well-defined pattern on the regularity of occurrence of usage of the cordless cameras, although national video programme makers use them several times per week.
	There is not any well-defined pattern on the on the regularity of occurrence of usage of the mobile vehicles. However, it is noted that larger operators use them on a daily basis
	There is not a well-defined pattern for the use of video link with airborne platforms, although operators indicate that they use widely on throughout the year. The reported case of one operator using it several times per day can be interpreted that this scheme is valid only when they activate the airborne video link, assuming this to be several times per year

	The cordless camera is used widely in certain predetermined places with high regularity.
	
	

	There is a wide variety of typical usage pattern regarding occurrence
	
	

	The use of cordless cameras in undetermined locations and for shorter periods is a usage pattern of most type of operators, large and smaller ones.
	
	

	The use of cordless cameras in undetermined locations for shorter periods is a pattern used by all types of operators
	
	

	The use of cordless cameras for other uses different than video programme production is rare and no [other] specific applications have been reported.
	
	

	The other uses as reported is very occasional and rare
	
	

	It seems that operators solve their interference problems or signal weakness in an individual and autonomous manner. However there is a general implicit complaint about the lack of available frequencies in each operating location when several operators work simultaneously in the same place
	It is understood that operators solve their interference local problems and signal weakness in an autonomous manner
	The responses provided by operators can be interpreted as very generic ones due to the fact that the interference levels on airborne platforms should be lower than in pure terrestrial based links. However, it could be interpreted that the weakest part of the link is the uplink from the airborne to the base station where the receiving level of the signal is low or where the effects of interferences or noise can be more detected. The more reasonable explanation for this fact is that the base station of an airborne platform use to be also a mobile station, which suffers the consequences of interference or unavailability of channels in certain locations

	There is no use of HD cameras for news gathering applications exceeding 8 MHz bandwith. The bandwidth is 8 MHz.  Even, some cases are reported on smaller bandwidths. The quality of the signal is not the main driving factor for video programming PMSE, but the availability of the signal
	There is no use of HD cameras exceeding 8 MHz for news gathering when using mobile vehicles. The bandwidth is 8 MHz. There are cases even with smaller bandwidths. The quality of the signal is not the main driving criteria, but its availability
	There is no use of HD cameras exceeding 8 MHz for applications where video links use airborne platforms. The bandwidth is 8 MHz and some respondents declare to use sometimes lower bandwidth, although one operator, probably a pioneer in this kind of uses, has reported to use bandwidth larger than 8 MHz.

	All video links for video contribution applications which operate with cordless cameras use digital technology
	All video links for applications of programme making in mobile vehicles use digital technology
	All video links used when connecting with airborne platforms use digital technologies

	The operators have not responded in detail about how they solve their interference problems. However, it can be deduced that their management plays with the protection against errors and transmission speed to protect themselves against interference  and to make the signal more robust. The electronic equipment for video links is flexible allowing configurations in terms of: transmission speed, modulation, signals coding, error correction schemes, frequency hopping, etc. Considering reported responses as a whole, it can be concluded that operators hop between frequencies searching for an available frequency and the less interfered or noiseless channel
	The operators have not responded in detail about the way they solve their interference problems and they have not provided specific info on the protection criteria. Likely, they are not aware on these data. However, it can be derived that the management plays with the protection against errors and the transmission speed, to protect themselves against interference  and make the signal more robust. The electronic equipment for video links is flexible allowing configurations in terms of: transmission speed, modulation, signals coding, error correction schemes, frequency hopping, etc. Considering reported responses as a whole, it can be considered that probably operators hop between frequencies searching for the availability frequency and the less interfered or less noisy channel
	The operators have not responded in detail about the way they solve their interference problems and they have not provided specific info on the protection criteria. Likely, they are not aware on these data. However, it can be derived that their management plays with the protection against errors and transmission speed to protect themselves against interference  and to make the signal more robust. The electronic equipment for video links is flexible allowing configurations in terms of: transmission speed, modulation, signals coding, error correction schemes, frequency hopping, etc. Considering reported responses as a whole, it can be concluded that operators hop between frequencies searching for the availability frequency and the less interfered or less noisy channel.

	The relevant link used is the uplink, from the cordless camera to the base station. The typical values suggested as reference in the examples are endorsed by the operators for their several operational cases as reported in the questionnaires. All parameters are consistent in what concerns the technical characteristics of the cordless cameras (see ANNEX 6)
	The transmission equipment for video links is configured with a large variety of technical parameters. Therefore, the operational pattern for mobile vehicles is not homogeneous. We understand that the operational conditions in each link are very different, thus, operating under different technical characteristics of the link in such a way that it is more difficult to set a representative group of technical parameters for all cases (see ANNEX 6)
	The transmission equipment for video links is configured with a large variety of technical parameters. Therefore, the operational pattern for connecting with airborne platforms is not homogeneous. We understand that the operational conditions in each link are very different, thus, operating under different technical characteristics of the link in such a way that it is more difficult to set a representative group of technical parameters for all cases (see ANNEX 6)


4.3. [bookmark: _Ref399432007][bookmark: _Toc409330267]Video PMSE type versus pattern usage

	Type
	Pattern Usage
	PMSE licensing schemes (*)

	Cordless
	(Where) widely used at undetermined locations or predetermined places with high regularity

(When) several times per week but for short periods of time

(How Much) most of the broadcasting operators use less than 2 frequencies
	

(2.1) Temporary license, specific location

(2.2) Temporary license, any location

(3) Regular long term license, anywhere, anytime

(4) Regular license with short duration, anytime, anywhere

	Portable
	
	

	Mobile
	(Where) more restricted usage and only by large operators or ad-hoc operators; some are restricted to given geographical areas

(When) special events, daily basis

(How Much) can be up to 20 frequencies
	(2.1) Temporary license, specific location

(2.2) Temporary license, any location

(3) Regular long term license, anywhere, anytime


	Airborne
	(Where) several large operators nationwide and from the main regions

(When) throughout the year, several times a year

(How Much) lower than for mobile applications, up to 6 frequencies
	(2.1) Temporary license, specific location

(2.2) Temporary license, any location

(3) Regular long term license, anywhere, anytime



(*) Licensing scheme “(1) Regular long term license, specific location” is not used.
From the above simplified table, it can be noted that the typical PMSE license, worst case sharing scenario, is for (3) Regular long term license, anywhere, anytime.
5. [bookmark: _Toc409330268](Step 3) Coexistence scenarios definition
The application of video PMSE and the wireless broadband systems are usually deployed in the same geographical area, most likely in areas with a higher population density. It has to be taken into account that the use of several frequencies in the range is allowed for one organization and in some cases, the use of the full range identified.
5.1. [bookmark: _Toc398277358][bookmark: _Ref399431988][bookmark: _Toc409330269]Typical characteristics of the MFCN system (LTE Base Station)
In order to compare the different parameters of the MFCN systems and ENG links, the following table gives information on the typical characteristics for LTE Base Stations.
ENG typical parameters in Spain are shown in ANNEX 6: Responses to the questionnaire.
	Parameter
	Macro BS
Rural
	Macro BS
Urban
	Micro BS
	Femto BS

	
	
	
	
	

	Outdoor/Indoor
	Outdoor
	Outdoor
	Outdoor
	Indoor

	Band [MHz]
	2300-2400

	Bandwidth [MHz]
	20

	Duplex mode
	TDD

	BS output power [dBm/20MHz]
	51
	43
	35
	24

	Antenna gain [dBi]
	17
	17
	6
	0

	Antenna feeder loss [dB]
	3
	3
	0
	0

	Antenna Polarization
	Vertical

	Antenna Directivity
	Omnidirectional (*)

	EIRP [dBm/20MHz]
	68
	60
	41
	24

	Antenna height  [m]
	45
	30
	6
	1.5

	Antenna tilt [°]
	0

	ACLR-R [dB]
	NA
	NA
	NA
	NA

	ACLR-A [dBm/MHz]
	NA
	NA
	NA
	NA

	Pe_spurious [dBm/MHz]
	NA


(*) Worse case.
5.2. [bookmark: _Toc409330270]Options for sharing
In theory, incumbent PMSE applications (SAP/SAB video links) can coexist with mobile broadband services at the same time through the use of either geographic separation if co-frequency operation is expected or a combination of separation distance and frequency separation if co-located operation is anticipated. Field experimentation should be considered to demonstrate whether coexistence with frequency separation and/or geographical separation can be provided under typical operational modes.
Therefore two general options of sharing could be considered as follows: 
Option A: The operation of a PMSE video-link at a given position or on the move is to be protected by devices and infrastructure of the mobile network. The mobile network is required to reduce the traffic or to shut down completely at the needed position(s) in the frequency block possibly affecting the operation of the incumbent and those adjacent to it. This needs to be done automatically and without any external control. The mobile network should operate related interfaces accepting information by the incumbent(s) on the position of the cordless camera(s). Considered appropriate are databases or ad-hoc information on the incumbents’ device positions. The practicability of such technical solution remains to be demonstrated. Specific scenarios for MCFN deployment and worst case PMSE deployment should be analyzed.
Option B: The other option is to preserve a number of blocks for the operation of the PMSE video-link by limiting the use of these ranges for the additional use by the mobile network. The relevant blocks (and possible the adjacent as well) won’t be available for the additional user. However, current national table of allocation does not foresee this case, which would require further studies on capacity requirements for PMSE.

Both options could be combined as appropriate.

The details of such sharing situations depend on the specifics of its national circumstances, namely the spectrum usage and the type of the authorization granted by the corresponding administration for the existing applications. Special care may be given to the case of airborne use of PMSE (e.g. mobile video down-link), which may require large separation distances.
The Questionnaire carried out by SETSI indicates that local, regional and nation-wide PMSE operators use frequencies on a random manner. For example, the PMSE operators deploy their PMSE equipment when the video origination is happening and without possibility to plan in advance due to the intrinsic nature of the service (news gathering, etc.).
5.3. [bookmark: _Toc398277360][bookmark: _Toc409330271]Spectrum usage (statistical use)
Considering (a) the nature of LSA where LSA licensees and incumbents have exclusive individual access to spectrum at a given location and time, and (b) the incumbent pattern usages in time, space and frequency as reported by PMSE users through the questionnaire (see ANNEX 6 and the subsequent analysis in section 4.2), available frequencies where and when spectrum is not used by PMSE can make the 2.3GHz band of highly interest for other use. However it should be noted that spectrum can be heavily used by video PMSE in those places where video programs originate. Specific analysis of several potential deployment scenarios should be undertaken to better characterize the resulting constrains of the sharing environment.
5.4. [bookmark: _Toc409330272]Considerations for implementation (Option A)
In order to protect the incumbent(s) from interferences, an exclusion zone, a protection and a restriction zone can be defined for appropriate protection of the incumbent (see ANNEX 8 for the definition of the zone types)
Taking into account the option A as described in section 5.1 and considering the various PMSE deployments described in section 4.3, the following options for sharing between video PMSE and mobile broadband services are foreseen:
	Cordless
	(2.1) Temporary license, specific location






(2.2) Temporary license, any location / (3) Regular long term license, anywhere, anytime / (4) Regular license with short duration, anytime, anywhere
	(2.1) Coexistence with exclusion and protection zones; incumbent spectrum request using web self-registration; spectrum vacation using  e.g. pre-defined cell re-planning scenarios and graceful cell shutdown (see ANNEX 9) (*). There is a need of defining realistic  operational scenarios for this sharing context to be reliable.

(2.2) / (3) / (4) Coexistence with exclusion and protection zones; incumbent spectrum request using integrated PMSE remote control or mobile apps; instant spectrum vacation using cell lock (see ANNEX 10) (*)

	

Portable
	
	

	Mobile
	(2.1) Temporary license, specific location






(2.2) Temporary license, any location / (3) Regular long term license, anywhere, anytime

	(2.1) Coexistence with exclusion and protection zones; incumbent spectrum request using web self-registration; spectrum vacation using  e.g. pre-defined cell re-planning scenarios and graceful cell shutdown (ANNEX 9) (*).There is a need of defining realistic operational scenarios for this sharing context to be reliable.

(2.2) / (3) Coexistence with exclusion and protection zones; incumbent spectrum request using integrated PMSE remote control or mobile apps; instant spectrum vacation using cell lock (see ANNEX 10) (*)

	Airborne
	(2.1) Temporary license, specific location





(2.2) Temporary license, any location / (3) Regular long term license, anywhere, anytime


	(2.1) Coexistence with exclusion and protection zones; incumbent spectrum request using web registration; spectrum vacation using  e.g. pre-defined cell re-planning scenarios and graceful cell shutdown (ANNEX 9) (*). There is a need of defining the operational scenarios for this sharing context to be reliable.

(2.2) / (3) Coexistence with exclusion and protection zones; incumbent spectrum request using integrated PMSE remote control or mobile apps; instant spectrum vacation using cell lock (see ANNEX 10) (*).There is a need of defining the operational scenarios for this sharing context to be reliable.


(*) The practicability of such technical solution remains to be demonstrated.
5.5. [bookmark: _Toc406152815][bookmark: _Toc406152898][bookmark: _Ref399432083][bookmark: _Toc409330273]Protection criteria (Option A)
5.5.1. [bookmark: _Toc409330274] Exclusion Zone
Exclusion Zone is defined as a geographical area within which MFCN Base Stations are not allowed to transmit on frequencies overlapping with the PMSE video link channel. An exclusion zone is normally applicable for a defined time period. 
The exclusion zone is defined depending upon the location of the PMSE video link receiver and the characteristics of PMSE usage. In some cases, e.g. for the protection of mobile vehicular links, the location of the exclusion zone can change or move over time depending upon the location of the PMSE receiver (see ANNEX 6 for video links technical characteristics). 
The extent of the exclusion zone can address the protection of one or several video link receivers located within a defined area.
5.5.2. [bookmark: _Toc406152818][bookmark: _Toc406152901][bookmark: _Toc406152819][bookmark: _Toc406152902][bookmark: _Toc409330275] Protection Zone
Protection Zone is a geographical area within which PMSE video link receivers will not be subject to harmful interference caused by MFCN transmissions (covering both MFCN BS and UEs). A protection zone is characterized by its geographical area and the maximum field strength level (see below) defined for the protection of the PMSE video link. A protection zone is normally applicable for a defined frequency range and time period. 
The protection zone is defined depending upon the location of the PMSE video link receiver and the characteristics of PMSE usage. In some cases, e.g. for the protection of mobile vehicular links, the location of the protection zone can change or move over time depending upon the location of the PMSE receiver (see ANNEX 6 for video links technical characteristics).
The extent of the protection zone can address the protection of one or several video link receivers located within a defined area.
Within the protection zone, the electromagnetic field strength level emitted by a MFCN network (covering both BS and UEs) should not exceed a defined value E in dBuV/m/MHz at a defined PMSE video link receiver antenna height above ground level. 
This is defined for both the co-channel and the adjacent channel cases as defined in ANNEX 8: Definition for each type of zone.


6. [bookmark: _Toc406152821][bookmark: _Toc406152904][bookmark: _Toc406152822][bookmark: _Toc406152905][bookmark: _Toc406152823][bookmark: _Toc406152906][bookmark: _Toc406152824][bookmark: _Toc406152907][bookmark: _Toc406152825][bookmark: _Toc406152908][bookmark: _Toc406152826][bookmark: _Toc406152909][bookmark: _Toc406152827][bookmark: _Toc406152910][bookmark: _Toc406152828][bookmark: _Toc406152911][bookmark: _Toc409330276]Preliminary Impact Assessment of a sharing environment
The deployment density of an MFCN system (urban area) can be used to assess the impact switching-off the mobile network (LTE Base Station) as per an exclusion zone (geographical separation) defined for typical PMSE video links (i.e. cordless and portable). It can be noted that switching off an LTE Base Station (BS) will consequently force any LTE User Equipment (UE) under the control of that BS to switch to another cell i.e. neighbor cell on the same frequency and/or another frequency of the same BS with the result of respecting the exclusion zone. 
An exclusion zone is proportionally larger to a protection zone when both zones are defined to achieve the same protection criteria. Only the implementation differs. Therefore we have limited the impact assessment to the exclusion zone case.
Propagation
Computations were done using “Extended Hata” propagation model that takes into account antenna heights with 95% victim system reliability and for a co-frequency situation (2350 MHz).
Cell density
We use 1 macro cell (3 sectors) for 4320 pop (or 1 micro cell for 540 pop or 8 micro cells per macro) as a maximum cell density deployment, with 30% penetration rate (effective covered urban population under 2.3GHz band) deployed over 3 mobile networks / 3 frequency blocks / 3 mobile network operators. 
For a city such as Barcelona with an average population density of 15,926 inhabitants per square kilometre (2008), we have around 0.36 macro cell per km2 per operator (15,926 x 30% x 1/3 x 1/4320)
Scenario A: Cordless camera
For cordless camera equipped with video link for the case of co-channel coexistence (geographical separation) overlapping on one single mobile network operator:
Scenario A.1 (worst case) with 95% victim system reliability & antenna directions aligned, an exclusion zone (urban area) with a radius of around 3 km is required (ECC Report 172) will result switching off up to 6.8 LTE BS (0.36 x 3 x 2 x Pi) covering maximum 30,000 pop.
Scenario A.2 (typical case) with a median coupling loss & receiver antenna facing 20° away, an exclusion zone (urban area) with a radius of around 1 km is required (ECC Report 172) => switching off up to 2.26 LTE BS (0.36 x 1 x 2 x Pi) covering maximum 10,000 pop.
Scenario B: Portable video link
For portable video link for the case of co-channel coexistence (geographical separation) overlapping on one single mobile network operator:
Scenario B.1 (worst case) with 95% victim system reliability & antenna directions aligned, an exclusion zone (urban area) with a radius of around 25 km is required (ECC Report 172) => switching off up to 56 LTE BS (0.36 x 25 x 2 x Pi) covering maximum 240,000 pop.
Scenario B.2 (typical case) with a median coupling loss & receiver antenna facing 20° away, an exclusion zone (urban area) with a radius of around 3 km is required (ECC Report 172) => switching off up to 6.8 LTE BS (0.36 x 3 x 2 x Pi) covering maximum 30,000 pop.
From the above provisional assessment regarding the exclusion zones, it can be noted that further studies are necessary regarding capacity requirements and operations (like for example, whether the switching off of several channels would still allow continuity of service for the MFCN in other remaining unused channels).

7. [bookmark: _Toc409330277]Recommendations for next steps
In the light of Spanish national situation and following the present study, the State Secretariat for Telecommunications and Information Society of the Ministry of Industry, Energy and Tourism of Spain considers that it is needed to carry out a live experimentation in order to demonstrate real-life use cases of coexistence of video PMSE applications with mobile broadband services in the 2.3 – 2.4GHz GHz band. 
Such demonstration would aim to calibrate protection criteria (as per section 5.5) to ensure a good coexistence of video PMSE applications with mobile broadband services and demonstrate static and dynamic spectrum sharing based on pre-commercial LSA system, radio base stations and mobile phones.



[bookmark: _Ref399481430][bookmark: _Toc409330278]ANNEX 1: ENG (video PMSE) channeling plan
The Spanish Table of Allocation Footnote UN-50, which follows the specific channeling for ENG applications, covering the range 2304.5 MHz to 2480.5 MHz, using channels of 8 MHz width following the formula below:
[image: ]
The UN-50 says that channels 1 to 8 are reserved to nationwide holders and channels 9 to 22 are reserved to regional or local holders and also are issued on an individual and temporary frequency use for any kind of users. In fact, RTVE has till 6 channels out of the first 8 to use all around Spanish territory, and regional and local users have till 2 channels out of the first 8 to use in regions and local areas. Channels 9 to 22 are issued upon request for temporary use. The reserved channels are shared between the holders. The title specifies the number of channels that each holder may use, but not which one. Users coordinate themselves. 
[bookmark: _Toc398277356][bookmark: _Ref399481478][bookmark: _Toc409330279]ANNEX 2: Deployment assumptions for PMSE
The main type of PMSE applications used in the 2300-2400 MHz band is related to temporary video links (portable, mobile with some allowance for airborne use) and cordless cameras as referred to in ERC/REC 25-10, ECC Report 204 and CEPT Report 51. Digital video links are now the industry standard for video PMSE use. ECC Report 219 provides technical characteristics, which should be used in any future compatibility studies.
This is further described in the table and figures below. We have used text from current ongoing reports being developed by PT 52.
Table 1: Categories of PMSE video links for spectrum study purposes
	Type of link
	Definition

	Cordless camera link
	Handheld or otherwise mounted camera with integrated or Clip-on transmitter, power pack and antenna for carrying broadcast-quality video together with sound signals over short-ranges (line-of-sight and non-line of sight).

	Portable video link
	Small transmitter, for deployment over greater ranges, typically up to 2 km

	Mobile video link 
	Video transmission system employing radio transmitter and receivers mounted in/on motorcycles, racing motorbikes, pedal cycles, cars, racing cars, boats, helicopters, airships or other aircraft (includes repeaters and relays). One or both link terminals may be used while moving.


[bookmark: _Toc389472157]
Cordless camera link
These are handheld cameras with integrated transmitter, power pack and antenna. Normally they are used by a cameraman to send a video link to an OB vehicle at short distance. The emitted power is therefore lower than in other cases.
[image: ]
[bookmark: _Ref388971682]Figure 1: Cordless camera link

[bookmark: _Toc389472159][bookmark: _Toc389472158]Portable video link
Portable links are mostly handheld cameras with a 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 2: Portable video link

Mobile video link
These are camera links where, for the uplink, the transmitter is on a vehicle, typically on a motorcycle, and the receiver is on a helicopter.
[image: Macintosh HD:Users:sebastian:Desktop:mobil uplink.png]
Figure 3: Mobile video up-link
These are camera links where, for the downlink, the transmitter is on a helicopter and the receiver is on a platform or on the ground.
[image: Macintosh HD:Users:sebastian:Desktop:mobil downlink.png]
Figure 4: Mobile video down-link
[bookmark: _Toc398277357][bookmark: _Ref399481501][bookmark: _Toc409330280]ANNEX 3: Operational footprint for PMSE
PMSE use in this band may be characterized as having in many cases a high degree of locality and temporality, as it is in such cases confined to the limits of a defined area for an event limited in time. For some PMSE video applications such as airborne links and temporary video links the defined area may be large e.g. tens of kilometers. The operational footprint for PMSE, therefore, is mainly driven by the types of PMSE deployment described in the previous section and by the types of authorization schemes.
Administrations in Europe have different licensing/ authorization schemes:
(1) Regular long term license to use assigned frequencies anywhere and anytime on an exclusive basis or shared with existing authorized users.
The PMSE license holder can use the frequencies any time at any location. He must share the frequencies with  existing authorized users, including other PMSE users, and coordinate with them on the use of the frequencies at the event location. The license is technology neutral and there may be no limit to the number of transmitter/receiver links used. 
(2) Regular long term license to use assigned frequencies on a specific location on an exclusive basis or shared with existing authorized users. 
The PMSE license holder can use the frequencies any time but limited to a defined location or area/region. For shared use the licensee must coordinate use with existing authorised users, including other PMSE users, at the event location. The license is technology neutral there may be no limit to the number of transmitter/receiver links used. 
(3) Temporary license to use assigned frequencies on a specific location during an event, or group of events, on an exclusive basis 
For specific events, it is possible to request frequencies which can be used on a exclusively during an event. 
(4) Regular license with short duration which can be used at any time in any location
As Video PMSE is normally a licensed service, the parameters, such as power for an individual event or activity can be adjusted via the licence conditions for future bands.
Detailed information on the regulatory procedures used by administrations in granting access to spectrum for the use of the 2.3-2.4 GHz bands for PMSE was provided in response to the CEPT questionnaire on PMSE. Administrations’ responses to the questionnaire and summary can be found at http://www.cept.org/ecc/topics/programme-making-and-special-events-applications-(pmse). 
[bookmark: _Ref393795505][bookmark: _Toc409330281]ANNEX 4: “Cuestionario sobre el uso del espectro en la banda 2300 – 2400 MHz para aplicaciones de enlaces de video, típicas en reportero electrónico (ENG-PMSE)“
This document was originally developed in English, but translated to Spanish to assist on completion of the questionnaire responses from PMSE operators.
1. Introduction
The following document aims to understand and quantify the existing video PMSE use in the 2300 – 2400 MHz band including all types of video links and all types of use.  The questionnaires have been defined in order for the administration to draw video PMSE pattern usage i.e. type of use, frequency, space and time. 
Please respond to the questionnaires accurately and faithfully.
1. Definition
	Type of Link / Type of Use
	Definition

	Cordless cameras
	Handheld or otherwise mounted camera with integrated transmitter, power pack and antenna for carrying broadcast-quality video together with sound signals over short-ranges (<500m)

	Portable video link
	Handheld camera with separate body-worn transmitter, power pack and antenna for carrying broadcast-quality video together with sound signals over short-ranges (<2000m)

	Mobile vehicular video link
	Video transmission system employing radio transmitter mounted in/on motorcycles, pedal cycles, and cars, racing cars or boats. One or both link terminals may be used while moving

	Airborne video link
	Video transmission system employing radio transmitter and receivers mounted on helicopters, airships or other aircraft (includes repeaters and relays)



1. Details information on your Organization [whom responded to the questionnaires]
	Organization/Company
	Name of the Organization

	Address
	Number and Street Name

	
	Post Code

	
	City

	
	Select Your Country (dropdown)

	Contact Name
	Full Name

	Contact Phone Number
	

	Contact Email
	





1. Questionnaire A: cordless cameras and portable video links
	A.1.
	Please indicate if you use the 2300 – 2400 MHz band for cordless cameras or portable video links within your organization?
	[Yes/No]


	

	[If you answered yes to the previous question, please answer the next questions]

	A.2.
	What is the typical number of frequencies you simultaneously use for cordless cameras or portable video links in the 2300 – 2400 MHz band?
	[Your Answer]


	

	A.3.
	What is your typical use of cordless cameras or portable video links in the 2300 – 2400 MHz band? 

	[Please select one or multiple use from the following list]

	A.3.1.a
	Permanent use at defined locations 
(TV studios, theaters, stadium, …)
	[Yes/No]


	[If you answered yes to A.3.1.a, please answer the next question]

	A.3.1.b
	What is the typical occurrence of using cordless cameras or portable video links in the 2300 – 2400 MHz band for permanent use at defined locations?
	[Please choose one of the following choices] Every day several times a day/ Every day once a day/ Up to 5 times a week/ Up to 5 times a month/ Several times a year

	

	A.3.2.a
	Temporary use at predefined location and time
(Formula1, cycling race, marathon, …)
	[Yes/No]


	[If you answered yes to A.3.2.a, please answer the next question]

	A.3.2.b
	What is the typical occurrence of using cordless cameras or portable video links in the 2300 – 2400 MHz band for temporary use at predefined location and time? 
	[Please choose one of the following choices: Every day several times a day/ Every day once a day/ Up to 5 times a week/ Up to 5 times a month/ Several times a year]

	

	A.3.3.a
	Short term events with uncertainty of locations and time
(TV news, …)
	[Yes/No]


	[If you answered yes to A.3.3.a, please answer the next question]

	A.3.3.b
	What is the typical occurrence of using cordless cameras or portable video links in the 2300 – 2400 MHz band for Short term events with uncertainty of locations and time?
	[Please choose one of the following choices: Every day several times a day/ Every day once a day/ Up to 5 times a week/ Up to 5 times a month/ Several times a year]

	

	A.3.4.a
	Other
[please describe other use]
	[Yes/No]


	[If you answered yes to A.3.4.a, please answer the next question]

	A.3.4.b
	What is the typical occurrence of using cordless cameras or portable video links in the 2300 – 2400 MHz band for other use
	[Please choose one of the following choices: Every day several times a day/ Every day once a day/ Up to 5 times a week/ Up to 5 times a month/ Several times a year]

	

	A.4.
	Do you encounter problems in finding enough frequencies for cordless cameras or portable video links in the 2300 – 2400 MHz band? If yes: What is the nature of the problems? 
	[Your Answer]


	

	A.5.
	Do you use Cordless HD-Cameras in the 2300 – 2400 MHz band with bandwidth exceeding 8MHz? If yes: What is the required bandwidth?
	[Your Answer]


	

	A.6.
	All the questions above suppose that only digital links are used. Is this correct, or do you still use analogue video links or analogue wireless cameras? 
	[Your Answer]






1. Questionnaire B: mobile vehicular video links
	B.1.
	Please indicate if you use the 2300 – 2400 MHz band for mobile vehicular video links within your organization?
	[Yes/No]


	

	[If you answered yes to the previous question, please answer the next questions]

	B.2.
	What is the typical number of frequencies you simultaneously use for mobile vehicular video links in the 2300 – 2400 MHz band?
	[Your Answer]


	

	B.3.
	What is the typical occurrence of using mobile vehicular video links in the 2300 – 2400 MHz band?
	[Please choose one of the following choices] Every day several times a day/ Every day once a day/ Up to 5 times a week/ Up to 5 times a month/ Several times a year 

	

	B.4.
	Do you encounter problems in finding enough frequencies for mobile vehicular video links in the 2300 – 2400 MHz band? If yes: What is the nature of the problems? 
	[Your Answer]


	

	B.5.
	Do you use mobile HD-Cameras in the 2300 – 2400 MHz band with bandwidth exceeding 8MHz? If yes: What is the required bandwidth?
	[Your Answer]


	

	B.6.
	All the questions above suppose that only digital links are used. Is this correct, or do you still use analogue video links or analogue wireless cameras? 
	[Your Answer]






1. Questionnaire C: airborne video links
	C.1.
	Please indicate if you use the 2300 – 2400 MHz band for airborne video links within your organization?
	[Yes/No]


	

	[If you answered yes to the previous question, please answer the next questions]

	C.2.
	What is the typical number of frequencies you simultaneously use for airborne video links in the 2300 – 2400 MHz band?
	[Your Answer]


	

	C.3.
	What is the typical occurrence of using airborne video links in the 2300 – 2400 MHz band?
	[Please choose one of the following choices] Every day several times a day/ Every day once a day/ Up to 5 times a week/ Up to 5 times a month/ Several times a year 

	

	C.4.
	Do you encounter problems in finding enough frequencies for airborne video links in the 2300 – 2400 MHz band? If yes: What is the nature of the problems? 
	[Your Answer]


	

	C.5.
	Do you use airborne HD-Cameras in the 2300 – 2400 MHz band with bandwidth exceeding 8MHz? If yes: What is the required bandwidth?
	[Your Answer]


	

	C.6.
	All the questions above suppose that only digital links are used. Is this correct, or do you still use analogue video links or analogue wireless cameras? 
	[Your Answer]






[bookmark: _Toc409330282]ANNEX 5: Definitions of video PMSE used in the Questionnaire
	Type of Link / Type of Use
	Definition

	Cordless cameras
	Handheld or otherwise mounted camera with integrated transmitter, power pack and antenna for carrying broadcast-quality video together with sound signals over short-ranges (<500m)

	Portable video link
	Handheld camera with separate body-worn transmitter, power pack and antenna for carrying broadcast-quality video together with sound signals over short-ranges (<2000m)

	Mobile vehicular video link
	Video transmission system employing radio transmitter mounted in/on motorcycles, pedal cycles, and cars, racing cars or boats. One or both link terminals may be used while moving

	Airborne video link
	Video transmission system employing radio transmitter and receivers mounted on helicopters, airships or other aircraft (includes repeaters and relays)


[bookmark: _Toc409330283]ANNEX 6: Responses to the questionnaire 
VI) Questionnaire  A: Cordless cameras and portable video links
	A.1.
	Please indicate if you use the 2300 – 2400 MHz band for cordless cameras or portable video links within your organization?
	
Conclusion: The band is widely used by the operators and video programme makers that have answered the questionnaire through use of cordless cameras and portable video links. Mainly broadcasting operators.

	

	[Si la contestación a  la anterior cuestión es SI, por favor, conteste a las siguientes preguntas]

	A.2.
	What is the typical number of frequencies you simultaneously use for cordless cameras or portable video links in the 2300 – 2400 MHz band?
	Conclusion:  The number of frequencies under use is very variable among the operators. It could be considered that most of the broadcasting operators use less than 2 frequencies.

	

	A.3.
	What is your typical use of cordless cameras or portable video links in the 2300 – 2400 MHz band?

	[Por favor, seleccione uno o varios de los usos de la siguiente lista]

	A.3.1.a
	Permanent use at defined locations 
(TV studios, theaters, stadium, …)
	Conclusion: Although there are permanent usage in certain locations, the predominant use pattern is on undetermined locations which are associated to the places where the news or the video origin is located

	

	A.3.1.b
	What is the typical occurrence of using cordless cameras or portable video links in the 2300 – 2400 MHz band for permanent use at defined locations?
	Conclusion: There is not any well-defined pattern on the regularity of occurrence of usage of the cordless cameras, although national video programme makers use them several times per week.

	

	A.3.2.a
	Temporary use at predefined location and time
(Formula1, cycling race, marathon, …)
	Conclusion: The cordless camera is used widely in certain predetermined places with high regularity.

	

	A.3.2.b
	What is the typical occurrence of using cordless cameras or portable video links in the 2300 – 2400 MHz band for temporary use at predefined location and time? 
	Conclusion: There is a wide variety of typical usage pattern regarding occurrence. 

	

	A.3.3.a
	Short term events with uncertainty of locations and time
(TV news, …)
	Conclusion:  The use of cordless cameras in undetermined locations and for shorter periods is a usage pattern of most type of operators, large and smaller ones.

	

	A.3.3.b
	What is the typical occurrence of using cordless cameras or portable video links in the 2300 – 2400 MHz band for Short term events with uncertainty of locations and time?
	Conclusion: The use of cordless cameras in undetermined locations for shorter periods is a pattern used by all types of operators. 

	

	A.3.4.a
	Other
[please describe other use]
	Conclusion:  The use of cordless cameras for other uses different than video programme production is rare and no specific applications have been reported.

	

	A.3.4.b
	What is the typical occurrence of using cordless cameras or portable video links in the 2300 – 2400 MHz band for other use MHz para otros usos?
	Conclusion:  The other uses as reported is very occasional and rare

	

	A.4.
	Do you encounter problems in finding enough frequencies for cordless cameras or portable video links in the 2300 – 2400 MHz band? If yes: What is the nature of the problems?
	Conclusion: It seems that operators solve their interference problems or signal weakness in an individual and autonomous manner. However there is a general implicit complaint about the lack of available frequencies in each operating location when several operators work simultaneously in the same place.

	

	A.5.
	Do you use Cordless HD-Cameras in the 2300 – 2400 MHz band with bandwidth exceeding 8MHz? If yes: What is the required bandwidth?
	Conclusion:  There is no use of HD cameras for news gathering applications exceeding 8 MHz bandwith. The bandwidth is 8 MHz.  Even, some cases are reported on smaller bandwidths. The quality of the signal is not the main driving factor for video programming PMSE, but the availability of the signal.

	

	A.6.
	All the questions above suppose that only digital links are used. Is this correct, or do you still use analogue video links or analogue wireless cameras?
	Conclusion:  All video links for video contribution applications which operate with cordless cameras use digital technology.



	A.7.
	What are the technical parameters of the links (including uplink and downlink usage) and protection criteria?  
	Conclusion:  The operators have not responded in detail about how they solve their interference problems. However, it can be deduced that their management plays with the protection against errors and transmission speed to protect themselves against interference  and to make the signal more robust. The electronic equipment for video links is flexible allowing configurations in terms of: transmission speed, modulation, signals coding, error correction schemes, frequency hopping, etc. Considering reported responses as a whole, it can be concluded that operators hop between frequencies searching for an available frequency and the less interfered or noiseless channel.



	Wireless cordless cameras
	Valores típicos
Ejemplo I
	
Ej. II
	Ej. III
	Ej. IV
	Ej. V
	Ej. VI
	Ej. VII
	Ej. VIII
	Ej. IX
	Ej. X

	Simplex-Dúplex 
	UL
	UL
	UL
	UL
	UL
	UL
	UL
	UL
	UL
	UL

	Transmit Power (W)
	0.1/0.3/0.5
	0.1
	0.1
	0.4
	0.6
	0.1
	0.1
	0.2
	0.1
	0.1-0.4

	Range (m)
	< 500
	< 2.000
	< 500
	< 500
	< 500
	< 500
	300
	< 500
	< 500
	< 500

	E.I.R.P. (dBW)
	0 
	0
	0
	
	-2.21
	-10
	150 mW
	
	
	0

	Transmit Antenna Gain (dBi)
	0
	+3
	0
	5
	0
	2.3
	7
	4
	0
	3

	Receive Antenna Gain (dBi)
	6
	+6
	6
	8
	6
	+12
	7
	
	0
	6

	Channel Bandwidth (MHz)
	8
	8
	8
	8
	8
	8
	8
	6-7-8
	2 , 3
	8

	Receiver Sensitivity (dBm)
	-92
	-80
	-97
	-95
	-
	-95
	
	
	-99
	-90  QPSK

	Noise Figure (dB)
	3
	< 3
	3
	
	-
	2
	
	4
	2.1
	

	Protection Ratio I/N (dB)
	· 6
	
	-6
	
	-
	
	
	
	-
	




Conclusion: The relevant link used is the uplink, from the cordless camera to the base station. The typical values suggested as reference in the examples are endorsed by the operators for their several operational cases as reported in the questionnaires. All parameters are consistent in what concerns the technical characteristics of the cordless cameras.


VII) Cuestionario B: Mobile vehicular video links
	B.1.
	Please indicate if you use the 2300 – 2400 MHz band for mobile vehicular video links within your organization?
	Conclusion: The use of mobile vehicles for video links is a bit more restricted use and only large operators or ad-hoc operators are equipped with. The specific case of usage in a car race circuit is really not a mobile use as the move is restricted to a given geographical area.

	

	

	B.2.
	What is the typical number of frequencies you simultaneously use for mobile vehicular video links in the 2300 – 2400 MHz band?
	Conclusion: The number of frequencies being used is very variable for each operator. It is a bit surprising the result on the high number  of frequencies which are used by mobile vehicles

	

	B.3.
	What is the typical occurrence of using mobile vehicular video links in the 2300 – 2400 MHz band?
	Conclusion: There is not any specifc well-defined pattern on the regulatory or occurrence of usage of the mobile vehicles. However, it is noted that larger operators use them on a daily basis 

	

	B.4.
	Do you encounter problems in finding enough frequencies for mobile vehicular video links in the 2300 – 2400 MHz band? If yes: What is the nature of the problems?
	Conclusion: It is understood that operators solve their interference local problems and signal weakness in an autonomous manner. 

	

	B.5.
	Do you use mobile HD-Cameras in the 2300 – 2400 MHz band with bandwidth exceeding 8MHz? If yes: What is the required bandwidth?
	Conclusion: There is no use of HD cameras exceeding 8 MHz for news gathering when using mobile vehicles. The bandwidth is 8 MHz. There are cases even with smaller bandwidths. The quality of the signal is not the main driving criteria, but its availability.

	

	B.6.
	All the questions above suppose that only digital links are used. Is this correct, or do you still use analogue video links or analogue wireless cameras?
	Conclusion: All video links for applications of programme making in mobile vehicles use digital technology.



	B.7.
	What are the technical parameters of the links (including uplink and downlink usage) and protection criteria?  (Question to be more elaborated with the information from ECC/CEPT Reports)
	Conclusion:  The operators have not responded in detail about the way they solve their interference problems and they have not provided specific info on the protection criteria. Likely, they are not aware on these data. However, it can be derived that the management plays with the protection against errors and the transmission speed, to protect themselves against interference  and make the signal more robust. The electronic equipment for video links is flexible allowing configurations in terms of: transmission speed, modulation, signals coding, error correction schemes, frequency hopping, etc. Considering reported responses as a whole, it can be considered that probably operators hop between frequencies searching for the availability frequency and the less interfered or less noisy channel.




	Video links using mobile vehicles
	Valores típicos
Ejemplo I
	Ej. II
	Ej. III
	Ej. IV
	Ej. V

	Simplex-Dúplex 
	UL
	UL
	UL
	UL
	UL

	Transmit Power (W)
	0.1/0.3/0.5
	0.1W
	4
	0.5
	1-20

	Range (m)
	<2 000
	< 500
	>2 000
	<2 000
	Mas de 10 km

	E.I.R.P. (dBW)
	16
	0 
	
	-3
	-

	Transmit Antenna Gain (dBi)
	6
	0
	21
	17
	21

	Receive Antenna Gain (dBi)
	17
	6
	17
	17
	11

	Channel Bandwidth (MHz)
	8
	8
	8
	8
	8

	Receiver Sensitivity (dBm)
	· 92
	· 97
	-95
	-95
	-90

	Noise Figure (dB)
	0,2 - 3
	3
	
	2
	

	Protection Ratio I/N (dB)
	· 6
	· 6
	
	
	



Conclusion: The transmission equipment for video links is configured with a large variety of technical parameters. Therefore, the operational pattern for mobile vehicles is not homogeneous. We understand that the operational conditions in each link are very different, thus, operating under different technical characteristics of the link in such a way that it is more difficult to set a representative group of technical parameters for all cases.



VIII) Cuestionario C: airborne video links
	C.1.
	Please indicate if you use the 2300 – 2400 MHz band for airborne video links within your organization?
	Conclusion:  Only, several large operators nationwide and from the main regions, use airbone video links

	

	

	C.2.
	What is the typical number of frequencies you simultaneously use for airborne video links in the 2300 – 2400 MHz band?
	Conclusion: The number of frequencies being used for video links using airborne is lower than for other applications as cordless cameras and mobile vehicles, although 5 to 6 frequencies are reported for each application.

	

	C.3.
	What is the typical occurrence of using airborne video links in the 2300 – 2400 MHz band?
	Conclusion: There is not a well-defined pattern for the use of video link with airborne platforms, although operators indicate that they use widely on throughout the year. The reported case of one operator using it several times per day can be interpreted that this scheme is valid only when they activate the airborne video link, assuming this to be several times per year.

	

	C.4.
	Do you encounter problems in finding enough frequencies for airborne video links in the 2300 – 2400 MHz band? If yes: What is the nature of the problems?
	Conclusion: The responses provided by operators can be interpreted as very generic ones due to the fact that the interference levels on airborne platforms should be lower than in pure terrestrial based links. However, it could be interpreted that the weakest part of the link is the uplink from the airborne to the base station where the receiving level of the signal is low or where the effects of interferences or noise can be more detected. The more reasonable explanation for this fact is that the base station of an airborne platform use to be also a mobile station, which suffers the consequences of interference or unavailability of channels in certain locations. 

	

	C.5.
	Do you use airborne HD-Cameras in the 2300 – 2400 MHz band with bandwidth exceeding 8MHz? If yes: What is the required bandwidth?
	Conclusion: There is no use of HD cameras exceeding 8 MHz for applications where video links use airborne platforms. The bandwidth is 8 MHz and some respondents declare to use sometimes lower bandwidth, although one operator, probably a pioneer in this kind of uses, has reported to use bandwidth larger than 8 MHz. 

	

	C.6.
	All the questions above suppose that only digital links are used. Is this correct, or do you still use analogue video links or analogue wireless cameras?
	Conclusion: All video links used when connecting with airborne platforms use digital technologies. 



	C.7.
	What are the technical parameters of the links (including uplink and downlink usage) and protection criteria?  (Question to be more elaborated with the information from ECC/CEPT Reports)
	Conclusion: 
The operators have not responded in detail about the way they solve their interference problems and they have not provided specific info on the protection criteria. Likely, they are not aware on these data. However, it can be derived that  their management plays with the protection against errors and transmission speed to protect themselves against interference  and to make the signal more robust. The electronic equipment for video links is flexible allowing configurations in terms of: transmission speed, modulation, signals coding, error correction schemes, frequency hopping, etc. Considering reported responses as a whole, it can be concluded that operators hop between frequencies searching for the availability frequency and the less interfered or less noisy channel.



	Video links with airborne platforms

	Valores típicos
Ejemplo I
	Ej. II
	Ej. III
	Ej. IV
	Ej. V

	Simplex-Dúplex 
	UL
	UL
	UL
	UL
	UL

	Transmit Power (W)
	5
	0.1W
	4
	2
	5

	Range (m)
	< 10 000
	< 500
	> 10 000
	<5000
	<5000

	E.I.R.P. (dBW)
	26
	0 
	
	3
	-

	Transmit Antenna Gain (dBi)
	16 to 26
	0
	5
	17
	3

	Receive Antenna Gain (dBi)
	13
	6
	17
	17
	11

	Channel Bandwidth (MHz)
	8
	8
	8
	8
	8

	Receiver Sensitivity (dBm)
	· 92
	- 97
	-95
	-95
	-90

	Noise Figure (dB)
	0,2 - 3
	3
	
	2
	

	Protection Ratio I/N (dB)
	· 6
	-6
	
	
	



Conclusion: The transmission equipment for video links is configured with a large variety of technical parameters. Therefore, the operational pattern for connecting with airborne platforms is not homogeneous. We understand that the operational conditions in each link are very different, thus, operating under different technical characteristics of the link in such a way that it is more difficult to set a representative group of technical parameters for all cases.
[bookmark: _Ref398245975][bookmark: _Toc398277355][bookmark: _Toc409330284]ANNEX 7: Typical coexistence scenarios between video PMSE and mobile broadband services
For the sharing between PMSE video links and mobile broadband services, possible scenarios of sharing can be depicted as in the pictures below:
[image: ]
Figure 5: Cordless camera link
[image: ]
Figure 6: Portable video link
[image: ]
Figure 7: Mobile airborne video down-link
[image: ]
Figure 8: Mobile airborne video up-link
[image: ]
Figure 9: Mobile ground video link
On the figures above, both directions of interference are shown. In addition to the above interfering links, it should be noted that most of the PMSE video links devices allow for a return link to be offered to the cameraman for monitoring the quality of the live program production being made. In the case of PMSE possibly interfering to mobile broadband services, additional constraints are not expected on PMSE deployment. Appropriate measures for handling those parts of the mobile networks which might be affected by the incumbents’ operation can be defined in the sharing framework or can be taken as a decision of the LSA licensee. Technical parameters and protection criteria for PMSE video links associated to cordless, portable, and mobile PMSE scenarios are provided in ECC Report 219. 
The approach described below applies to assess the protection of the incumbent from potential interference from LSA licensee(s).
In order to protect victims (e.g. the incumbent) from harmful interferences, an exclusion zone and a protection zone are defined for each victim’s site. An exclusion zone (or protection zone) is typically defined as a circle of few kilometers and where the victim sits at the center. When necessary e.g. for victims located nearby a potential high density interfering deployment area (e.g. the LSA licensee' network), an additional and larger restriction zone can be defined.
[bookmark: _Ref406153439][bookmark: _Toc409330285]ANNEX 8: Definition for each type of zone
Exclusion Zone is defined as a geographical area within which MFCN Base Stations are not allowed to transmit on frequencies overlapping with the PMSE video link channel. An exclusion zone is normally applicable for a defined time period. 
The exclusion zone is defined depending upon the location of the PMSE video link receiver and the characteristics of PMSE usage. In some cases, e.g. for the protection of mobile vehicular links, the location of the exclusion zone can change or move over time depending upon the location of the PMSE receiver (see ANNEX 6 for video links technical characteristics). 
The extent of the exclusion zone can address the protection of one or several video link receivers located within a defined area.
Protection Zone is a geographical area within which PMSE video link receivers will not be subject to harmful interference caused by MFCN transmissions (covering both MFCN BS and UEs). A protection zone is characterized by its geographical area and the maximum field strength level (see below) defined for the protection of the PMSE video link. A protection zone is normally applicable for a defined frequency range and time period. 
The protection zone is defined depending upon the location of the PMSE video link receiver and the characteristics of PMSE usage. In some cases, e.g. for the protection of mobile vehicular links, the location of the protection zone can change or move over time depending upon the location of the PMSE receiver (see ANNEX 6 for video links technical characteristics).
The extent of the protection zone can address the protection of one or several video link receivers located within a defined area.
Within the protection zone,  the electromagnetic field strength level  emitted by a MFCN  network  (covering both BS and UEs)  should not exceed a defined value E in dBuV/m/MHz) in dBµV/m/MHz at a defined PMSE video link receiver antenna height above ground level. 
This is defined for both the co-channel and the adjacent channel cases as defined below.
The electromagnetic field strength (E) in dBµV/m/MHz is defined as:
for Co Channel situation, when Abs(Fpmse-Fmfcn) ≤ (Bpmse+Bmfcn)/2

E (dBµV/m) = (IC – Gr + Pfr) + 20 log10 (2350(MHz)) + 77.21

And

for first Adjacent Channel situation, when (Bpmse+Bwbb)/2 < Abs(Fpmse-Fwbb) ≤ (3*Bpmse+Bwbb)/2, 

E (dBµV/m) = (IC – Gr + Pfr) + 20 log10 (2350(MHz)) + 77.21 + Interferer_ACIR_limit 
with:
Bpmse and Bmfcn are the occupied bandwidths of the PMSE receiver and the MFCN transmitter respectively;
Fpmse and Fmfcn are the centre frequencies of the PMSE receiver channel and the MFCN transmitter channel respectively;
IC (dBm) is the Interference Criteria at the PMSE video link receiver: Maximum allowable received interference power. It is recommended to use I = N – 6 dB;
	N = Pth =  –174 + 10 log(Br) + F


is the effective thermal noise at the receiver, k·T·Br at T = 300 K, amplified by the receiver noise figure F. Typical values for F can be found in ECC Report 219. 
Gr (dBi) is the PMSE receiver antenna gain: typical values are available in ECC Report 219;
Pfr (dB) is cable and feeder loss at receiver. In the absence of any value, the worst case of 0 dB can apply;
Interferer_ACIR_limit (dB) is the MFCN Adjacent Channel Interference Ratio. As an example the value of 45 dB for ACLR provided in Table 6.6.4.4-1 ETSI TS 137 104 v12.5.0 for EUTRAN can be used.  
[bookmark: _Toc409330286]ANNEX 9: Scheduled Spectrum Vacation / Preemption
This scheme provides an implementation example of the mechanism to carry out spectrum vacation. The operational details about the logistics and responses time for this action are still under evaluation.
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[bookmark: _Toc409330287]ANNEX 10: Instant Spectrum Vacation / Preemption
This scheme provides an implementation example of the mechanism to carry out spectrum vacation. The operational details about the logistics and responses time for this action are still under evaluation.

[image: ]
2

image1.png
2300 - 2450

FIJO M | 52825.150
MOVIL M | UN-50,UN-51,UN-115
Aficionados E | UN-85 UN-109, UN-129
Radiolocalizacion R | UN-146AVI





image2.png
UN-50 Banda de 2400 MHz para enlaces ENG

Labanda 2300-2483,5 MHz puede ser utiizada para radioenlaces moviles de TV (ENGs)
bajo la consideracion de uso privativo, conforme a la canalizacion que se indica
seguidamente.

Paraeste uso se dispone de 22 canales unidireccionales de anchura de banda 8 MHz con
las siguientes frecuencias portadoras:
F\=2300,5+n- 8 MHz siendo n=1.23,..22

Canal |Frecuencia | Canal | Frecuencia | Canal | Frecuencia
MHz MHz MHz

1 |23085 9 |23725 17 [24365

2 |23165 10 23805 18 [24445

3 (23245 1123885 19 [24525

4 23325 12 2395 20 24605

5 |23405 13 [24045 21 24685

6 [23485 14 24125 22 |24765

7 [23%5 15 |24205

8 |23645 16 24285

Los canales 1l 8 se reservan a titulares de concesiones de ambito nacional. Los canales
94l 22 se reservan a titulares de concesiones de ambito autonémico o local, asi como a
transmisiones puntuales de cualquier otro tipo de usuarios.

Para optimizar su uso la explotacion de estos canales se efectuara de forma compartida
por los diferentes usuarios. Los titulos habilitantes especificaran el numero de canales que:
podra utiizar cada usuario, sin especificar valores de frecuencia. La seleccion del canal o
canales a uilizar en cada evento por cada usuario autorizado requerira la coordinacion
previa a cargo de los propios usuarios.
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