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1. Introduction
During the AWF-8 meeting, it was agreed that spectrum management and spectrum monitoring during a major event is a special and important task for Administrations in the Asia-Pacific Region. This Report contains in its Annexes the experience and good practices of spectrum management and monitoring. It is expected that event organizers in the Asia-Pacific region can acquire useful information from these materials.
2. Studies in the ITU-R
ITU-R WP1C is to study spectrum monitoring issues. The results of its studies are included in the SM series of Recommendations and Reports, as well as the Handbook on Spectrum Monitoring (2011 edition). In these publications, various aspects of radio interference reduction are discussed, including its procedures, techniques and measuring equipment. 
Currently there is similar study in ITU-R WP1C has been developing Working document towards a preliminary draft new Report ITU-R SM.[MAJOR_EVENTS] - Spectrum management and monitoring during major events.
Annex 1  Spectrum Management and Spectrum Monitoring during the Beijing 2008 Olympic Games and the Paralympics Games
1. The importance of spectrum management and spectrum monitoring during a major event
As information technology prevails, radio communication applications play a more and more critical role in almost all important events, esp. for an event as important as the Olympic Games. These major events strongly rely on the use of a great number of radio applications in virtually all aspects. These applications are, in many cases, “mission-critical”, for the major event, and sometimes not a minor mistake is allowed. Further more, the Olympic Games competition generally undergo during a limited time period and within a densely electronic-device-populated area or venue, which led to an extremely complex radio “environment” for these radio applications. All this brings about a number of major difficulties and high demands for the spectrum regulators and spectrum monitoring engineers to control the risks of failure of radiocommunication. The present Annex introduces how the spectrum regulation and spectrum monitoring were undertaken during the Beijing 2008 Olympic Games and the Paralympics Games. It can serve as a reference for future Olympic Games and other major sport event alike.

2. Overview of the Olympic Games (some statistics)

2.1 statistics

The following statistics gives some general information concerning the Games, 

· Over 11,000 athletes and from 204 countries and regions
· Over 26,000 accredited journalists and 5,900-plus un-accredited journalists from 100-plus media

· Over 70,000 employees and volunteers served the Games

· More than 110 dignitaries (heads of state, member of royal families etc.) from 50-plus countries

· 36 sport venues and 15 Areas under Special Control (such as the headquarter of the Games’ organizers)
2.2 Major radiocommunication applications
Major radiocommunication equipment used during the Games (as recommended by IOC and the past host of the Games) are listed as following text.

2.2.1 Fixed microwave links (FL)
This type of equipment is used between two fixed points for the transmission of video, audio or other data.

2.2.2 Mobile micro-wave links (ML) 

The terminals are located on board of vehicles, vessels or helicopters. Generally, ML is used for video transmissions, and will occupy a bandwidth of 8MHz up to 30MHz.

2.2.3 Satellite news gathering (SNG)
An SNG terminal must be able to be rapidly deployed, to transmit vision and associated sound or sound programme signals, to provide limited receiving capability to assist in the pointing of the antenna and to monitor (where possible) the transmitted signals, and to provide two-way communications for operation and supervision.SNG equipment is able to coexist well with other users in the Ku band. However, interference may happen between SNG in C band and other microwave links, therefore analysis is required in this case.

2.2.4 Land mobile radio systems (LMRS) 

Handheld or portable equipment for communication purposes is used with a large number of users.

2.2.5 Talk back systems (TBS) 

They are used primarily for communication between the director of activities and their employees such as presenters, interviewers, cameramen, sound operators, lighting operators and engineers. TBS equipment works in the band of 403-470MHz and 137-167MHz in general. Since there is a great number of existing users of TBS, the frequencies for the Olympic users must be planned carefully with the assistance of radio station database. 

2.2.6 Hand-held two-way radios (HR) 

This is often known as walkie-talkies, being widely used by a large number of users. They share the same bands as the TBS equipment.

2.2.7 Cordless cameras (CC) 

This is a type of video camera which is capable of capturing and transmitting high-quality video and audio signals within a short range (no more than 500 meters). It is either hand-held or carried by other means and is composed of transmitting circuits, battery and antenna. Typical CC equipment works between 2.0-2.7GHz, with a bandwidth of 8MHz up to 20MHz.

2.2.8 Wireless microphones (WM) 

Handheld or body worn professional microphones with integrated or body worn transmitter. Convenient for the interpreters and reporters, WMs were largely used during press conferences. Typical WMs occupies 120kHz bandwidth, with a certain number exception of 180kHz. The power of this type of equipment is very low (30-50mW), which made it easy for the reuse of frequencies. 

2.2.9 Remote control equipment 

Working within the 403-470MHz bandwidth, the telemetry and telecommand equipment was used to control the cordless cameras, vehicles, or the time and score recording equipment. Being a critical type of equipment, it worked in the most heavily used band and attentions should be paid to its coexistence with other equipment.

2.2.10 Wireless  LAN (WLAN)

In total, 16 channels were made available in venues, Olympic related hotels and operational centers.  Eight of these channels within the 5150-5350 band were of a temporary nature, and they are put into use to satisfy the demand from the users.

2.2.11 In-ear monitoring system (IEMS) 

An IEMS is mini receiving equipment used for the monitoring the audio communication of actors etc. Typical WMs occupies 125kHz bandwidth, with a certain number exception of 200kHz. Their transmitting frequencies are within the 520-860MHz band.
2.3 Three phases for spectrum management and spectrum monitoring before and during the Games

During the Beijing 2008 Olympic Games, the spectrum management and spectrum monitoring can be roughly divided into three phases, namely the long term preparation, just before the Games, and during the Games, each with different priorities.

· The long term preparation (before the end of Dec. 2006). During this period a number of preparatory tasks were undertaken, including:

· an investigation of the potential demand for frequency resources

· some preliminary studies of EMC analysis

· improving and integrating spectrum monitoring facilities 

· designing of the website for frequency application

· Beginning formulating all types of work plans and procedures

· Just before the Games (between Jan. 2007 and July 2008). During this period features the heaviest work load and proved to be the most critical for the success of the next phase.

· Launching of the website for frequency applications

· Frequency planning and assignment

· Improving the procedures for spectrum monitoring and equipment testing

· On-site spectrum monitoring of the “background spectrum” at venues

· Technical training

· Practice and rehearsals (especially during the Gook Luck Beijing test events)
· During the Games (Between July 2008 and Sep. 2008)

· Spectrum monitoring

· Equipment testing 

· Emergencies regarding unexpected radio interference

3 spectrum management

3.1survey and analysis of the frequency demand 

By correspondence or at meetings, the frequency demands of domestic and foreign users were collected, this was completed 18 months before the Games. The spectrum management team also visited their counterparts of the 2000 and the 2004 Games, in Sidney and Athens respectively. After becoming aware of the previous situations, the team estimated that the frequency demand could rise by 30% than the Athens Games.

3.2 collecting of the frequency resource

· The un-planned bands were put into temporary use (For example, the 5.15GHz-5.35GHz was temporarily authorized to be used for WLAN during the Games.)

· Radio stations profiles were thoroughly reviewed and the unused or illegally used frequencies were taken back.

· Frequency coordination meetings were held with the broadcasting administration and some operators. (For example, a great number of frequencies were “borrowed” from the Beijing local broadcasting administration for wireless microphone equipment) 

3.3 Application of frequencies

A website dedicated to the application of frequencies for the Games was launched. It proved to be a good tool for spectrum management and the users alike. Their workload reduced thanks to the high automated processing of the applications.
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Figure 1 Welcoming page of the frequency application website

For important frequency users such as BOB, who applied large number of frequencies, it possible for batch process of their applications.

In order to reduce the number of applications and ease the pressure on spectrum management, it is important for the spectrum managers to have a good communication with the users of radio equipment. On the one hand, the needs of the users can be well understood, on the other, the users can be made aware of the scarcity of the frequencies and allow them to be informed of the frequencies available for application. Additionally, the spectrum managers could also advise on the type of equipment for the user, making it less likely for repeated corrections to applications. 

From Figure 2, it is apparent that for frequency application, the bulk of their workload appears in December 2007, 8 months prior to the Games.
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Figure 2 Work load for radio frequency application
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Figure 3 Radio applications used in the Games
3.4 Frequency planning and assignment

3.4.1 Considerations in frequency reuse

31 venues and 15 venues for non-competition purposes were divided into six zones as shown in Figure 4; spatial reuse can be applied in different zones. For short-range devices, spatial reuse can even be applied in different venues.

Time reuse can be applied for equipment scheduled to be used at different periods within the same zone. 
Note：the venues and key areas are grouped into different zones according to their location (See Figure 4), and these zones include the West Zone, the Central Zone, the North Zone, the Universities Zone and the East Zone. The events which cover a large area should also be taken into considerations. (For example the marathon or the road bicycle races)
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Figure 4 Distributions of the venues in Beijing

The structure of the venue must be taken into consideration while planning for frequency reuse. A venue of a concrete structure can attenuate 30dB of a signal at 400MHz, while the National Aquatics Centre, with its ETFE membrane structure, presents little attenuation to radio waves at 400MHz.

3.4.2 Frequency grouping

For frequency assignments, available frequencies were divided into different groups. Within the same group, there were no adjacent frequencies or a frequency which falls into the third-order inter-modulation frequency points of any other two frequencies within the group. The groups can be used when making assignments to different equipment used in the same zone of at the same period. Additionally, some “versatile” frequencies and backup frequencies were reserved for unexpected situations.

3.4.3Frequency bands for typical radio communication equipment used in the Games

	Application
	Frequency range
	Bandwidth per channel

	Two-way radios including LMRS/TBS/HRS
	137-174MHz/403-470MHz/800MHz
	12.5kHz/25kHz

	Public mobile communication

GSM/CDMA/TD-SCDMA
	900MHz/1800MHz/800MHz/2000MHz
	200kHz/1.25MHz/1.6MHz

	WLAN
	2.4GHz/5.1GHz/5.8GHz
	22MHz

	Wireless microphones
	500-806MHz
	125kHz

	Wireless cameras and mobile microwave equipment
	1920-2700MHz /3200-3700MHz
	10MHz/20MHz

	Time and score
	3MHz band/ 2400-2475MHz
	

	Satellite and fixed microwave equipment
	C band or Ku band
	


Table 1 typical radio communication equipment used in the Games and their frequency bands
4 Spectrum monitoring

4.1 objectives and tasks at different phases

· Preparation period

Frequency occupancy measurements were undertaken to have a basis for drawing up the frequency plan.

· Just before the Games 

Monitoring of the assigned frequencies were undertaken to ensure an interference-free spectrum. In case of interference to the assigned frequency, the investigation and location will be conducted to locate the source and eliminate the interference.

· During the Games

Assigned frequencies were under close monitoring with an aim to protect the radio communication.

4.2 Configurations of monitoring stations

The terrestrial fixed monitoring network is composed of one control center and nine fixed monitoring stations. This monitoring network is used in preliminary analysis as to which part in the city the signal under test originates.

Monitoring facilities within zones: all the Olympic venues were divided into eleven monitoring zones, each zone was equipped with one or two monitoring vehicle and spectrum monitoring can be undertaken.

Portable monitoring equipment can be very useful because most radio equipment was used inside venues. Due to its low transmitting power, there is a significant difference of the spectrum status between the interior and the exterior. Therefore, it is important to have portable monitoring equipment deployed inside venues.

In addition to terrestrial spectrum monitoring, it is also the responsibility of the spectrum monitoring organization to conduct monitoring of satellites’ emissions, which is critical for broadcasting or transmitting the event to other parts of the world. During the Beijing Olympic Games, the satellites carrying emissions related to the Games were closely monitored. In case of interference or failure of satellite transmission, the automatic monitoring system will send warning messages to monitoring engineers, who will immediately react. In addition, two monitoring vehicles dedicated for the SHF band were used for monitoring of the satellite uplinks or other emissions falling into this band.

4.3 Monitoring network

All the fixed monitoring stations and mobile stations are networked, which made it possible for the monitoring officers to have an overall view of the spectrum at different locations. At the same time, the direction-finding results can be processed to yield locations of stations under test.
4.4 A case study of new technologies in spectrum monitoring—real-time wideband spectrum analysis 
Limited by its tuning or sweeping time, the super-heterodyne receiver or spectrum analyzer is sometimes unable to analyze frequency agile signals or burst signals within a wide frequency range. These signals could pose significant interference to radio applications. And therefore this limitation presents the monitoring staff some difficulty occasionally. However, thanks to the FFT technology in wideband, real-time analysis, it is possible to conduct real-time monitoring of the up to hundreds of Megahertz of spectrum, burst or agile interference can be easily detected.
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Figure 5 the use of real-time spectrum analysis to detect frequency agile signals
As is shown in Figure 5, traditional spectrum analyzer was unable to detect a sweeping, frequency modulation signal (upper part of the figure). While at the same time, the real-time analyzer recorded its trace in its waterfall mode (lower part of the figure). 
5. Equipment testing
5.1 Purpose

The purpose of equipment testing is to verify whether the users’ equipment complies with the technical parameters in the frequency license granted by the spectrum managers.
5.2Testing teams and testing sites
Four fixed testing sites and three mobile testing sites were available for the media and the players. The three fixed sites were located at the IBC, the MPC and the OLV (the International Broadcast Center, the Main Press Center and the Olympic village). Such equipment as spectrum analyzers, communication testing sets, GTEM chambers and label printers were available at these sites.

5.3 Workload

For equipment testing, the peak of its workload appears between 4 to 2 weeks prior to the competition.

5.4 Parameters to be tested

The parameters for mandatory tests include frequency, power, bandwidth and spurious transmissions.

5.5 Sample ratio to the equipment under test

	Equipment
	Sample Ratio

	Fixed or mobile link
	5-10％

	Satellite news gathering or Fixed satellite
	5-10％

	LMRS/TBS/HR
	10-20％

	Cordless camera
	10-20％

	Wireless Microphone
	5-10％

	WLAN
	10-20％


Table 2 Sample ratio and technical standards of the equipment under test

5.6 Others
Potential interference may be produced by devices for non-communication purposes. For instance, UPS power may interfere with the timing and scoring systems working under 30MHz, and microwave ovens may interfere with WLAN equipment. It is of essential importance for the spectrum regulators and monitoring organizations to have a good communication with the other event organizers, for example, the security staff should be notified to try not to use radio jammers. It is equally important to address problems in advance as much as possible. This is because that during the event, there will not be much time left for trouble-shooting and the access of the spectrum regulating and monitoring staff are quite limited.
6 Conclusions
 6.1 Spectrum management
· The demand for spectrum resources during a major event is expected to be greater and greater. It is very likely that this demand during the next Olympic Games would exceed that of the Beijing Games. 
· Except for a small number of important application (the time and score recording applications and those applications for the opening and closing ceremonies for example), sharing use among multiple applications is becoming an obvious solution. Therefore, sharing criteria and standards should be a very important subject to study.
6.2 Spectrum monitoring
· The configuration, distribution and coverage of monitoring facilities are critical for the investigation and location of interference. For example, a monitoring system in the VHF/UHF band should be installed as high as possible to improve its coverage.

· The advancement of digital technology renders it possible to perform real-time wideband monitoring and in-depth off-line analysis.
6.3 Equipment testing
· Frequency and bandwidth are important parameters for equipment tests and verifications. Power is another important one, but because it is difficult for some types of equipment with integrated antenna, it is a good practice to roughly estimate the e.i.r.p by calculation the free space loss.
6.4 Spectrum management and monitoring within venues
· For the spectrum managers and monitoring engineers within venues, it is critical to get the most accurate and up-to-date information of the use of radio equipment in terms of its place, time and user.
 6.5 Information systems
· To have an accurate radio station database and equipment database will lay a solid foundation for radio management and monitoring.

· It is essential to network fixed monitoring stations, equipment testing sites, monitoring vehicles etc, which significantly improves the efficiency and response time. 

Appendix:  Frequency Application Forms for the 2008 Beijing Olympic Games
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Annex 2 Consideration for Common Operational Practices for Television Coverage of Major Events
1. Introduction

The 8th meeting of the Asia-Pacific Telecommunity Wireless Forum (AWF) recognised the work submitted by the Administration of China to AWF-6 on spectrum management and spectrum monitoring activities undertaken during major events. The participants at the Spectrum Sub Working Group 6 (SWG-6) meeting agreed that the spectrum management and spectrum monitoring during major events is an interesting topic for discussions at future AWG meetings.

By way of clarification, the case study provided for the major event to AWF-8 was on the 2008 Beijing Olympic Games (Document AWF-8/INP-24). The major radiocommunications applications outlined in the document focused on the management of events, as well as their sound and television broadcasting coverage.
At AWF-8 SWG-6 discussed the importance of equipment testing as a useful measure in minimising radio interference from the commencement of planning and prior to the start of a major event. In addition SWG-6 considered it would be useful to produce an AWG document composed of different case studies.

AWF-8 developed a working document toward a new APT Report Spectrum management and monitoring during major events (AWF-8/TMP-13). In this draft new Report a series of important conclusions and key principles were developed for the future development of this Report, namely:

Spectrum management

· The demand for spectrum resources during a major event is expected to be greater and greater.  

· Except for a small number of important applications (the time and score recording applications and those applications for the opening and closing ceremonies for example), sharing use among multiple applications is becoming an obvious solution. Therefore, sharing criteria and standards should be a very important subject to study.

Spectrum monitoring

· The configuration, distribution and coverage of monitoring facilities is critical for the investigation and location of interference. For example, a monitoring system in the VHF/UHF band should be installed as high as possible to improve its coverage.

· The advancement of digital technology renders it possible to perform real-time wideband monitoring and in-depth off-line analysis.

Equipment testing

· Frequency and bandwidth are important parameters for equipment tests and verifications. Power is another important one; however, it is difficult for some types of equipment with integrated antenna. It is good practice to roughly estimate the e.i.r.p by calculating the free space loss.

Spectrum management and monitoring within venues

· For the spectrum managers and monitoring engineers within venues, it is critical to get the most accurate and up-to-date information of the use of radio equipment in terms of its place, time and user.

Information systems

· To have an accurate radio station database and equipment database will lay a solid foundation for radio management and monitoring.

· It is essential to network fixed monitoring stations, equipment testing sites, monitoring vehicles etc, which significantly improves the efficiency and response time. 
This contribution from Australia discusses the framework developed by Australian television broadcasting organisations and the Australian radiocommunications regulatory agency, now the Australian Communications and Media Authority, toward preparation for major events.
2. The importance of sound and television broadcasting coverage of major events

Many administrations have deployed electronic systems for sound and television outside broadcasting (SOB and TVOB) and electronic field production (EFP) coverage of major events, which are more generically referred to as Services Ancillary to Programme making (SAP) and Services Ancillary to Broadcasting (SAB), as defined in the Report ITU‑R BT.2069. 

The international interchange of sound and television broadcasting program material has been enhanced through interoperability of television systems. Increasingly global news gathering activity at times associated with emergency and disaster relief situations have also become major events with respect to global circulation of sound and television broadcasting coverage.

As a result, many administrations have considered sound and television coverage of major events would be enhanced through the common allocation of harmonised user and frequency requirements.

WRC-07 established WRC-12 Agenda item 1.5 in accordance with Resolution 954 (WRC‑07) to consider worldwide/regional harmonisation of spectrum for electronic news gathering (ENG), taking into account the results of ITU‑R studies.
Administrations contributing to the studies within the ITU-R have noted for the purposes of the discussion on this topic, it is useful to define the terms ‘harmonisation’ and ‘rationalisation’ clearly with the following definitions:

     •
Rationalisation: Using available technology to maximise efficient and flexible use of   frequency.

· Harmonisation: Global or regional agreement to employ a harmonised spectrum use in      specific bands.

In a summary of the studies ITU-R indicates that some administrations have made spectrum assignments for television coverage of major events within their national regulatory frameworks, and these are reflected in Recommendations ITU-R F.1777 and ITU‑R M.1824. 

The ITU-R studies indicate that spectrum planning in many countries could benefit from harmonised band planning, thereby enhancing the viability of spectrum usage by ENG systems. This issue is further complicated by the differing broadcasting standards in use and their impact on spectrum usage within individual administrations. This issue may potentially be solved by the adoption of new technologies.

Some or all of the potential tuning ranges considered for harmonisation for ENG may require sharing studies between the proposed ENG applications and incumbent services. The relevant ITU‑R groups may complete the sharing studies that are required and administrations are encouraged to benefit from such sharing studies. 

The list of Reports and Recommendations below do not provide all the relevant modelling and technical characteristics needed to accomplish the required studies.

· Recommendations ITU-R F.1777, M.1808, M.1824, BT.1871, BT.1872, SA.609, SA.1018, SA.1019, SA.1154, SA.1155, SA.1275, SA.1414 and SA.1743.
· Reports ITU-R BT.2069 and M.2116.

· Working Document towards a preliminary draft new Report ITU-R [F.ENGTUNINGRANGES] (Document 5C/390 Annex 4).

· Working Document towards a preliminary draft new Report ITU-R [F.ENGSHARE] (Document 5C/390 Annex 5)
Refer draft CPM Report for WRC-12 Agenda item 1.5 - Chapter 3 at http://www.itu.int/md/R07-CPM11.02-C/en3. Australian radiocommunications spectrum management for Special Events

In 2000, at the Sydney Olympic Games the then Australian Communications Authority (ACA) gained considerable experience in the detection and resolution of radiocommunications interference issues. This included the facilitation and re-uses of spectrum so that audio and video information could be communicated in a flexible way. Decisions needed to be made on allocation and use of spectrum by various users at different venues at different times. The ACA found that with the influx of equipment from overseas for this special event that equipment testing and licensing was essential. Refer http://www.acma.gov.au/webwr/aca_home/publications/reports/connections/issue13.pdf
Now in Australia the Australian Communications and Media Authority (ACMA) is responsible for the regulation of broadcasting, the internet, radiocommunications and telecommunications.

The ACMA has developed a publicly accessible policy on the sound and television broadcasting coverage of a special event which is defined as a distinct and organised event of major sporting, cultural or other community significance. This policy excludes events which are not distinct, therefore being common or occurring on a regular and reasonably frequent basis.

The ACMA provides advice on its website to organisations visiting Australia on the regulatory aspects associated with spectrum management and licensing of radiocommunications equipment - http://www.acma.gov.au/WEB/STANDARD/pc=PC_90200
The ACMA is the regulatory agency which provides advice on major events, having developed considerable expertise with events such as the 2006 Melbourne Commonwealth Games - http://www.acma.gov.au/WEB/STANDARD/pc=PC_100708
The ACMA’s management framework for major events aligns very closely to that being developed in the AWG, including recognition of:

· Regulatory framework and implementation

· Standards strategy

· Spectrum management

· Radiocommunications networks and systems

· Equipment testing procedures

· Equipment labeling

4. Broadcaster’s operational requirements for television coverage of major events.

Australia has contributed to the last two study periods in ITU-R on spectrum usage and operational characteristics for sound and television coverage of major events. 

Australia draws to the attention of AWF-9 that the television broadcasting industry in Australia has established a series of industry operational practices for television outside broadcasts. A short list is provided in the Annex. 

These industry operational practices have facilitated the design and development of common configurations in stadiums and maximised the potential and productivity of sound and television production and on-air coverage at sports venues through avoidance of costly omissions at planning and construction stages. 

Australia initiated its operational practices for television outside broadcasts in preparation for the 2000 Olympic Games in Sydney where they were used as a template in meeting the television production requirements for staging many sporting events at a series of venues.

As the television audience increases its interest in a wider variety of sports so the list of operational practices increases.

The interest by television audiences in globalised coverage of sporting events, modularisation and miniaturisation of television broadcasting equipment and the transportation of television broadcasting production systems from country to country for the coverage of like sports events has resulted in similar trends in harmonisation and optimisation of television broadcasting operations in many countries.
5. Conclusion
Australia draws to the attentions of AWG that within many administrations, where sound and television coverage of major events is undertaken, regulatory requirements might be publicly available and similar operational practices could be developed toward common design of sports arenas and the facilitation and optimisation of television coverage of major events. Thereby, assisting visiting broadcasting organisations and host regulatory authorities toward harmonised spectrum management and monitoring of major events.

_________

Attachment-operational practices for television coverage of major events in Australia
OP 54 - TV Coverage plan for major event long distance TVOB operations
Many major events are conducted within sporting, urbanised and cultural precincts. This operational practice is a guideline for the minimum requirements for television coverage of major sporting events involving a combination of multiple fixed and mobile cameras and the infrastructure required for comprehensive TV coverage. Typical of such events are marathon, triathlon, road cycling, street parades and similar large scale, large area events. OP 54 provides an indication of infrastructure for an outside broadcast production using contemporary production techniques which meet broadcast television presentation requirements.  

OP 51 - TV Coverage plan for indoor entertainment programs

Within many sporting precincts large venues have been constructed for the appreciation of specific sports. This operational practice is a guideline for the minimum requirements for live television coverage of indoor entertainment events. It provides an indication of infrastructure for an outside broadcast production using contemporary production techniques, which meet commercial television presentation formats. It has been developed in the interests of maximising television and radio production potential and productivity at all indoor venues and avoidance of costly omissions at planning and construction stages. 

TVOB coverage of indoor entertainment events is a progressive and ever expending production, limited only by a producer’s imagination, and can include red carpet outdoor scenes and aerial coverage as well as the ability to show taped pieces to the audience both at the venue and at home. These developments have increased the venue space and infrastructure installation requirements for TV operations.

Many indoor entertainment programs are all venue and program specific, however, they are generally going to include wireless microphones, wireless cameras, large screens and an on-stage focus. This OP covers type and placement of cameras, video and audio equipment, power and OB compound requirements. Also included are the important requirements of RF spectrum management and safety issues related to such things as cable placement and venue security.

OP 50 TV Coverage plan for motorsport
A major sporting event watched by millions of people around the world is motor sport. This operational practice is a guideline for the minimum requirements for live television coverage of motorsport. It provides an indication of infrastructure for an outside broadcast production using contemporary production techniques, which meet commercial television presentation formats.

TVOB coverage of motorsport has progressed and expanded with the general availability of Super Slo-Mo Cameras, portable wireless cameras, Point-Of-View (POV) cameras, a transition of analog to digital in-car platforms, and aerial platforms including helicopters and high-reach cranes. This, along with the expansion of an international clientele presence has increased the venue space and infrastructure installation requirements for TV operations.

Televising of motorsport is generally undertaken by one major television network with reliance on internal producer and project management input. Event duration, including lead-in, can vary between 4–14 days, depending on venue and event production. The number of cameras may vary between 10 and 30 between programs and venues.

OP 37 - TV Coverage plan for swimming television outside broadcasts

TVOB coverage of swimming has progressed with the general availability of “super slo-mo” cameras, digital cable-less (RF) cameras, a range of special effects cameras and the implementation of high definition television (HDTV) technology. These developments have increased the venue space requirements for TV OB operations and imposed more stringent requirements on lighting specifications for indoor events.

OP 35 - TV Coverage plan for international first class and one day cricket

OP 35 is a guideline for the minimum requirements for television coverage International First Class and One Day Cricket. It provides an indication of infrastructure for an outside broadcast production using contemporary production techniques which meet broadcast television presentation requirements. The description of facilities applies to those for one Outside Broadcast vehicle. TVOB coverage of cricket has progressed and expanded with the general availability of “super slo-mo” cameras, digital cable-less RF cameras, “strike-zone” cameras, “run out” cameras and the “Hawk-eye” computer plot camera system. These developments have increased the venue space and infrastructure installation requirements for TV operations.

OP 33 - TV Coverage plan for Australian football league matches

OP 33 is a guideline for the minimum requirements for live television coverage 
of Australian Football League (AFL) games. It provides an indication of infrastructure for 
an outside broadcast production using contemporary production techniques which meet commercial television presentation formats. TVOB coverage of AFL has progressed and expanded with the general availability of “super slo-mo” cameras, digital cable-less RF cameras and a range of special effects cameras. These developments have increased the venue space and infrastructure installation requirements for TV operations. 

OP 32 - TV Coverage plan for rugby league, rugby union and soccer matches

OP 32 is a guideline for the minimum requirements for television coverage of various codes of football - Rugby League, Rugby Union, and Soccer. It provides an indication of infrastructure for an outside broadcast production using contemporary production techniques which meet broadcast television presentation requirements. Scenarios have been provided which are typical of NRL, Rugby and Soccer football coverage. TVOB coverage of soccer and rugby football codes has progressed with the general availability of “super slo-mo” cameras, digital cable-less (RF) cameras and a range of special effects cameras. These developments have increased the venue space requirements for TVOB operations and imposed more stringent requirements on lighting specifications for night matches.

All these Operational Practices are available at 


http://www.freetv.com.au/Content_Common/pg-Engineering-Guides.seo 
Annex 3 CASES OF PROTECTING IMPORTANT COMMUNICATIONS

IN THE MAJOR NATIONAL EVENT
1
Introduction

Major events such as Olympics, summit meeting and world cup games are in the focus of the public interest and also take too much time to prepare. During the event a lot of radio applications and equipment are used within the arena and therefore there is great potential of radio interference or noise. The applications range from broadcasting and communication, police, wireless microphone, and so on. Therefore systematic spectrum planning, licensing, spectrum monitoring, inspecting and eliminating interference are very important to host the event successfully. 

The purpose of this report is to provide information to administrations by sharing the general experience of the KCC (Korean Communication Commission) in some cases of activities especially in the field of licensing, spectrum monitoring and interference eliminating.
2
 Overview of activities during the major event

2.1
 General tasks of preparatory group to host the major event 

The preparatory group usually carries out the following tasks to make the major event successfully. First, the group establishes an annual plan with investigating domestic and international events, and has a close relation with relevant organizations by contacting regularly. Just before the event, it is very important to measure radio environment around the arena and eliminate interference resource . During the event, the group monitors authorized frequency band for the purpose of security, police, broadcasting and so on. After the event, the group discusses the result and finds a solution of the problem.

2.2
 Before the event 

The preparatory group performs radio environment measurement and spectrum monitoring around the arena to prevent radio interference before the event is started. 

When radio interference or unwanted signal is detected, the group eliminates it promptly on-site. Especially in case that the signal is not reached to spectrum monitoring vehicle, the group moves to the location and investigates the cause. 

Also, spectrum monitoring is more strengthened at the fixed site for searching violations of radio regulation and illegal radio stations. It focuses on certain frequency band which is used in the arena. If an illegal radio signal is captured then the group notifies to CS team. 
CS (Customer Satisfaction) team
CS team, which belongs to KCC, consists of some staffs and monitoring vehicle.
When users cannot operate their radio stations normally because of interference or electromagnetic wave, CS team deals with these inconveniences in ten days and protects radio environment.
CS team can usually carry out two main tasks. One is ‘notifying arrival time of customer’ and the other is 'One-stop radio service'. ‘Notifying arrival time’ is a service to inform the customer when CS team actually goes on-site to solve the problem. ‘One-stop radio service’ is a complaint handling. Once the staffs receive a complaint from a customer by the phone or the internet, CS team removes the interference resource and then notifies the result to the customer. 
2.3
During the event

Once the event is started, CS team (They are members of preparatory group.) performs spectrum monitoring and direction finding with monitoring vehicle.
The team is made up of 4 staffs who operate a monitoring vehicle. The team also has portable equipment to investigate radio interference and eliminate it.
Also, the team carries out spectrum monitoring. It is to find out violations and radio interferences in monitoring vehicle with radio quality measurement system and monitoring equipments. This measurement system automatically scans and searches authorized frequency band. 
2.4
After the event 

After the event, the preparatory group reports the results of their activities to KCC. Considering this report, relevant officials establish a solution and take improvement of measures if it is necessary.
3
Cases of spectrum management and radio monitoring during the major event  
3.1
2005 APEC summit meeting
3.1.1
Overview

KCC temporarily configured the preparatory group to support for the operation of wire and wireless networks and good communication services during the APEC summit. The group performed activities of radio monitoring and interference eliminating by 10 operators who were deployed daily around the meeting area during the event.
3.1.2
   Spectrum management
The group received spectrum application from APEC preparatory Office in advance and licensed radio stations for broadcasting company and VIP guard considering the frequency, power and the using places.  
Only radio stations for emergency communications and small equipment (wireless microphones, intercoms and walkie-talkies) were licensed on site during the event. All other applications were licensed prior to the event.
3.1.3
Spectrum monitoring

The CS team performed spectrum monitoring to find out violation against the radio regulation and legal frequency use. Fixed monitoring stations were used for monitoring the authorized radio frequency around meeting areas. In case of spectrum monitoring in a blind spot or the interference eliminating immediately, the monitoring vehicle was deployed around the meeting area for 24-hour.
3.1.4
Cases of violations and actions
In case of violations, there are two cases of violations and actions:

▪
Certain delegation’s frequency was overlapped with police communication and they asked the delegation to stop using the frequency band.
▪
Some wireless equipment malfunctioned because of radio interference by telecom company’s wireless network device. So the network device was replaced with wire network device.
3.2
Satellite radio monitoring during the 2010 G20 Seoul Summit
3.2.1
Overview

During international events such as G20 Seoul Summit, international communication demands, especially satellite communications, may increase significantly. Therefore it is necessary to support stable satellite communication during the event. In this context, Korean Satellite Radio Monitoring Center (SRMC) performs several activities for protecting satellite network.
The SRMC, which has responsibilities on protecting Korean satellites networks from interferences of earth and space stations, monitors satellite signals into the Korean peninsula by using fixed and mobile equipment during the G20 Summit,.
3.2.2
   Satellite radio monitoring
Especially intensive monitoring on the four Korean geostationary satellites (KOREASAT-3, KOREASAT-5, HANBYUL, CHEOLIAN) were held before and after the event, from 8th November to 12th November. Two operators were deployed at the operating room of the SRMC and other two men operate the monitoring vehicle.

Considerations for monitoring
▪
The intensive monitoring should be performed in consecutive order on each satellite, bands for broadcasting and communication have priority.

▪
The interference handling has a higher priority than others during the G20 Summit.

▪
Mobile satellite radio monitoring vehicles should be deployed around at the venue.

▪
The monitoring report should be separately recorded and managed.
Measurement parameters

▪
Orbital position, polarization and mean frequency 

▪
The maximum equivalent isotropically radiated power [EIRP] of a station in the fixed or mobile shall not exceed + 55dBW. [Radio Regulation 21. 3]
▪
+ 47dBW in any direction within 0.5 of the geostationary satellite orbit shall not exceed. [Radio Regulation 21. 4]

▪
Occupied bandwidth, Power Flux Density(PFD) and EIRP

Unusual result was not found during the event.

4
Conclusion

During major events, broadcasting and communication demands may increase significantly. Therefore it is essential to support seamless communication for hosting the event successfully. To make this possible frequency planning, authorizing, monitoring, dealing with the interference and establishing a co-operative relation with all relevant parties are very important. 

This report regarding some cases may be helpful to administrations.
____________
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Guidelines

		

				Guidelines for the submission of Batch Files

				1.		Fill in the user data spreadsheet

				2.		Fill in each of the spreadsheets with requests for radio frequencies and other items. Each row is a separate request.

				Services Definition

				Code		Service Name		Service Description

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

				  FL		  Fixed Link		Temporary link between two points (e.g. part of a link between an OB site and a studio), used for carrying broadcast quality video/audio and data signals

				  FS		  Fixed Satellite Link		Temporary link between an earth station, Hub or VSAT and a satelite, used for carrying broadcast quality video/audio and data signals

				  HR		  Handheld Radios Service		Stand alone handheld radios (walkie talkies) used over a short coverage area for carrying voice

				  IEMS		  In Ear Monitor System		  Body-worn miniature professional receiver with earpieces for personal monitoring of single or dual channel sound track

				  IS		  Interpretation Service System		Wireless RF interpretation/conference systems

				  LMRS		  Land Mobile Radio Service		Handheld/portable radios communicating with base station or repeater, used for carrying voice

				  ML		  Microwave Mobile Link		Temporary link established between mobile to mobile or mobile to fixed terminals e.g. handheld camera with separate body-worn transmitter, power pack and antenna or transmission system employing radio transmitter mounted in/on motorcycles, pedal cycles, cars, racing cars, boats or transmission system employing radio transmitter mounted on helicopters or other airships

				  OTH		  Other wireless Services		The user should select this form only if the wireless system is not covered by the other services. For further clarifications contact the system administrator.

				  SNG		  Satellite News Gathering		Temporary link between SNG and a satelite, used for carrying broadcast quality video/audio signals

				  TBS		  Talk Back System		Systems used for communicating the instructions of the director instantly to all those concerned in making the programme; these include presenters, interviewers, cameramen, sound operators, lighting operators and engineers

				  TC		  Telemetry & Telecommand		Radio links for the remote control of cameras, other programme making equipment, telemetry and signalling

				  WLAN		  Wireless LAN		Radio based local area networking systems (RLANs), intended for connectivity between traditional business products such as PCs, laptops, workstations, servers, printers and other networking equipment as well as digital consumer electronic equipment, operating in the 2.4 GHz and 5 GHz frequency bands

				  WM		  Wireless Microphones		Handheld or body worn professional microphones with integrated or body worn transmitter

				Contact Information

				Beijing 2008 Olympic Radio Regulatory Office (ORRO)

				Room 1808, 267 Beisihuanzhonglu

				Haidian District, Beijing. Post Code: 100083

				Phone:  +(8610) 66690848

				Fax:     +(8610) 66693207 

				mail:  rf@beijing2008.cn

				website:  http://rf.beijing2008.cn/



mail:  rf@beijing2008.cn



CC

		Cordless Cameras (CC)

		Remarks

		1.    Fields marked with * are considered as mandatory entries, fields without * are considered as optional.

		2.    Each line should only be filled in with the information of one equipment or a group of equipments with the same technical parameters.

		3.   The item "photo" and "serial number" , if not available at the application stage, can be provided after the frequency is pre-assigned.

		General Information																						Frequencies								Transmit Equipment information																Transmitter Technical Specifications																		Transmitter Antenna Details								Receiver Equipment  information														Receiver Technical Specifications						Receiver Antenna Details						Remarks

		No.		Start Date
[yyyy-mm-dd]
*		End Date
[yyyy-mm-dd]
*		Application Number
(assigned by
BOCOG)		City
*		Zone
*		Venue
*		Special Events
*				Service
Type		Service
Description
*		Preferred
Transmit
Frequency
(MHz)		Preferred
Receive
Frequency
(MHz)		Frequency Quantity
(Channel(s)/ Pair(s))				Location
Description
*		Manufacturer
*		Model
*		Serial
Number
*		Quantity		Standard         *		Accredited By/Type Approved By		Photo
*		Tuning
Range
from
(MHz)
*		Tuning
Range
to
(MHz)
*		Max
Output
Power
(W)		EIRP
(dBW)
*		Modulation
Type
*		Bandwidth
(MHz)
*		Channel
Spacing
(MHz)		Adjiacent Channel Leakage Ratio		Class of Emission		Antenna Type		Gain (dBi)
*		Polarization
*		Antenna
Model		Manufacturer
*		Model
*		Serial
Number
*		Quantity		Standard		Accredited
By /Type Approved By		Photo
*		Sensitivity    [uV/dBuV/dBm]
*		Adjacent
Channel
Rejection                          
(dB)		S/N Ratio 
(dB)		Antenna
Type		Gain (dBi)
*		Antenna
Model
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FL

		Fixed Link (FL)

		Remarks

		1.    Fields marked with * are considered as mandatory entries, fields without * are considered as optional.

		2.    Each line should only be filled in with the information of one equipment or a group of equipments with the same technical parameters.

		3.   The item "photo" and "serial number" , if not available at the application stage, can be provided after the frequency is pre-assigned.

		General Information																						Frequencies												Equipment Information																						Station Geographic Data												Transmitter Technical Specifications																		Transmitter Antenna Details																		Receiver Technical Specifications						Receiver Antenna Details														Remarks

		No.		Start Date
[yyyy-mm-dd]
*		End Date
[yyyy-mm-dd]
*		Application Number
(assigned by
BOCOG)		City
*		Special Events
*		Service
Type		User-defined System Code *		Station Number		System Topological Graph                *		Service
Description
*		Preferred Transmission Frequency (MHz)		Preferred Receive Frequency (MHz)		Frequency Quantity
(Channel(s)/ Pair(s))		Communication Object Site Name                           *						Zone		Venue
*		Location
Description		Operation Mode     [Tx/Rx/Both]                   *		Manufacturer
*		Model
*		Serial
Number
*		Quantity		Standard           *		Accredited By/Type Approved By		Photo
*		Site Name         *		Address of Location		Coordinate N (deg:min:sec)		Coordinate E     (deg:min:sec)		Height above see level
(m)		Height above Ground level
(m)		Tuning Range From 
(MHz)
*		Tuning
Range To
(MHz)
*		Bandwidth
(MHz)
*		Max Output Power
(W)
*		Channel Spacing		EIRP 
(dBW)		Modulation
Type
*		Adjacent Channel Leakage Ratio		Class of Emissionn		Manufacturer
*		Connection to Transmitter   [Values: integrated, separate]
*		Antenna
Type		Gain (dBi)
*		Antenna Diameter 
(m)				Polarization     *		Half Power Beamwidth (degrees)		Antenna Model		Sensitivity    [uV/dBuV/dBm]
*		Adjacent
Channel
Rejection                          
(dB)		S/N Ratio
(dB)		Manufacturer		Antenna Model		Antenna
Type
*		Gain (dBi)
*		Antenna Diameter
(m)		Cross Polarization Rejection
(dB)		Front to Back Ratio
(dB)
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FS

		Fixed Satellite Link (FS)

		Remarks

		1.    Fields marked with * are considered as mandatory entries, fields without * are considered as optional.

		2.    Each line should only be filled in with the information of one equipment or a group of equipments with the same technical parameters.

		3.   The item "photo" and "serial number" , if not available at the application stage, can be provided after the frequency is pre-assigned.

		General Information																				Frequencies														Equipment Information																		Satellite/ Earth Station Details																								Transmitter Technical Specifications																				Transmitter Antenna Details																						Receiver Technical Specifications				Receiver Antenna Details																Remarks

		No.		Start Date
[yyyy-mm-dd]
*		End Date
[yyyy-mm-dd]
*		Application Number
(assigned by
BOCOG)		City
*		Zone		Venue
*		Special Events
*		Service
Type		Service
Description
*		Preferred Transmit Frequency 1
(MHz)		Preferred Receive Frequency 1
(MHz)		Preferred Transmit Frequency 2
(MHz)		Preferred Receive Frequency 2
(MHz)		Preferred Transmit Frequency 3
(MHz)		Preferred Receive Frequency 3
(MHz)		Frequency Quantity(
Channel(s)/ Pair(s))		Location
Description(fixed/mobile)     *		Operating mode
[Rx/Tx/both]
*		Manufacturer
*		Model
*		Serial
Number
*		Quantity		Standard       *		Accredited By/Type Approved By		Photo
*		Site Name         *		Address of Location		Location of use		Location Description		Coordinate N (deg,min,sec)		Coordinate E (deg,min,sec)		Antenna Height above Ground Level
(m)		Antenna Azimuth (degrees)		Antenna Elevation Angle
(degrees)		Satellite Name        *		Geostationary Orbit
(degrees)				Tuning
Range From
(MHz)
*		Tuning
Range To
(MHz)
*		Bandwidth
(MHz)
*		Max Output Power 
(W)
*		EIRP 
(dBW)		Adjacent
Channel
Rejection                          
(dB)		Modulation Type
*		Class of Emission		Designation of Emission		C/N ratio 
(dB)		Manufacturer		Antenna
Type		Antenna Model		Gain (dBi)
*		Antenna Diameter 
(m)		Polarization     *		Half Power Beamwidth 
(degrees)		Reference Radiation Pattern								Sensitivity    [uV/dBuV/dBm]
*		Adjacent
Channel
Rejection                          
(dB)		Manufacturer		Model		Antenna Diameter
(m)		Gain (dBi)   *		Polarisation  [Values: H, V, CR, CL]		Cross Polarization Rejection (dB)		Front to Back Ratio
(dB)		G/T (dB)
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HR

		Handheld Radio (HR)

		Remarks

		1.    Fields marked with * are considered as mandatory entries, fields without * are considered as optional.

		2.    Each line should only be filled in with the information of one equipment or a group of equipments with the same technical parameters.

		3.   The item "photo" and "serial number" , if not available at the application stage, can be provided after the frequency is pre-assigned.

		General Information																				Frequency								Equipment Information																Transmitter Technical Specifications																						Transmitter Antenna Details						Receiver Technical Specifications						Receiver Antenna Details						Remarks

		No.		Start Date
[yyyy-mm-dd]
*		End Date
[yyyy-mm-dd]
*		Application Number
(assigned by
BOCOG)		City
*		Zone		Venue
*		Special Events
*				Service
Description
*		Preferred Transmit Frequency (MHz)
*		Preferred Receive Frequency (MHz)		Frequency Quantity
(Channel(s)/ Pair(s))				Location
Description
*		Manufacturer
*		Model
*		Serial
Number
*		Quantity
*		Standard      *		Accredited By/Type Approved By		Photo
*		Tuning
Range From
(MHz)
*		Tuning
Range To
(MHz)
*		Bandwidth
(MHz)		Channel Spacing
(kHz)                      *		Modulation Type                         *		Max Output Power (W)        *		ERP
(dBW)		Class of Emission		Adjacent
Channel
Rejection                          
(dB)						Antenna
Type		Gain (dBi)
*		Antenna Model		Sensitivity    [uV/dBuV/dBm]
*		Adjacent
Channel
Rejection                          
(dB)		S/N Ratio
(dB)		Antenna
Type		Gain (dBi)
*		Antenna Model
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IEMS

		In Ear Monitor System (IEMS)

		Remarks

		1.    Fields marked with * are considered as mandatory entries, fields without * are considered as optional.

		2.    Each line should only be filled in with the information of one equipment or a group of equipments with the same technical parameters.

		3.   The item "photo" and "serial number" , if not available at the application stage, can be provided after the frequency is pre-assigned.

		General Information																				Frequencies				Transmitter  Equipment Information																Transmitter Technical Specifications																Transmitter Antenna Details						Receiver Equipment Information												Receiver Technical Specifications						Receiver Antenna Details						Remarks

		No.		Start Date
[yyyy-mm-dd]
*		End Date
[yyyy-mm-dd]
*		Application Number
(assigned by
BOCOG)		City
*		Zone		Venue
*		Special Events
*				Service
Description
*		Preferred Work Frequency (MHz)		Frequency Quantity
(Channel(s)/ Pair(s))		Location
Description		Manufacturer
*		Model
*		Serial
Number
*		Quantity
*		Standard           *		Accredited By/Type Approved By		Photo
*		Tuning
Range
from
(MHz)
*		Tuning
Range
to
(MHz)
*		Bandwidth
(MHz)
*		Max Output Power 
(W)		Modulation
Type
*		EIRP
(dBW)
*		Channel
Spacing
(MHz)		Adjacent Channel Leakage Ratio		Antenna
Type		Gain (dBi)
*		Antenna Model		Manufacturer
*		Model              *								Quantity                  *		Sensitivity    [uV/dBuV/dBm]
*		Adjacent
Channel
Rejection                          
(dB)		S/N Ratio
(dB)		Antenna
Type		Gain (dBi)
*		Antenna Model
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ML

		Microwave Mobile Link (ML)

		Remarks

		1.    Fields marked with * are considered as mandatory entries, fields without * are considered as optional.

		2.    Each line should only be filled in with the information of one equipment or a group of equipments with the same technical parameters.

		3.   The item "photo" and "serial number" , if not available at the application stage, can be provided after the frequency is pre-assigned.

		System General Information																										Frequencies												Equipment Information																						Mobile Station Geographic Date						Fixed Station  Geographic Date																						Transmitter Technical Specifications																		Transmitter Antenna Details																						Receiver Station Details										Receiver Technical Specifications						Receiver Antenna Details														Remarks

		No.		Start Date
[yyyy-mm-dd]
*		End Date
[yyyy-mm-dd]
*		Application Number
(assigned by
BOCOG)		City
*		Special Events
*		Service
Type
*		User-defined System Code *		Station Number		System Topological Graph                *				Service
Description
*				Preferred Transmission Frequency (MHz)		Preferred Recevive Frequency (MHz)		Frequency Quantity
(Channel(s)/ Pair(s))		Communication
Object Site
Name
*		Link Type				Zone		Venue
*		Location
Description
* [fixed/mobile]		Operation Mode                          [Tx/Rx/Both]       *		Manufacturer
*		Model
*		Serial
Number
*		Quantity		Standard         *		Accredited By/Type Approved By		Photo
*		Site Name    *		Antenna Height above Ground Level (m)		Coverage Area (Km)		Site Name         *		Address of Location		Coordinate N		Coordinate E		Height above sea Level
(m)		Antenna Height above Ground Level (m)												Tuning Range From
(MHz)
*		Tuning
Range To
(MHz)
*		Bandwidth
(MHz)
*		Max Output Power 
(W)
*		Channel Spacing		EIRP (dBW)		Modulation
Type
*		Adjacent Channel Leakage Ratio		Class of Emission		Manufacturer
*		Connection to Transmitter   [Values: integrated, separate]               *		Antenna
Type
*		Gain (dBi)
*		Antenna Diameter (m)		Polarization     *		Half Power Beamwidth (degrees)		Antenna Model																		Sensitivity    [uV/dBuV/dBm]
*		Adjacent
Channel
Rejection                          
(dB)		S/N Ratio (dB)		Manufacturer		Antenna Model		Antenna
Type
*		Gain (dBi)
*		Antenna Diameter (m)		Cross Polarization Rejection
(dB)		Front to Back Ratio (dB)
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IS

		Interpretation Service System (IS)

		Remarks

		1.    Fields marked with * are considered as mandatory entries, fields without * are considered as optional.

		2.    Each line should only be filled in with the information of one equipment or a group of equipments with the same technical parameters.

		3.   The item "photo" and "serial number" , if not available at the application stage, can be provided after the frequency is pre-assigned.

		General Information																				Frequencies				Transmitter Equipment Information																Transmitter Technical Specifications																		Transmitter Antenna Details						Receiver Equipment Information				Receiver Equipment Information		Receiver Technical Specifications						Receiver Antenna Details						Remarks

		No.		Start Date
[yyyy-mm-dd]
*		End Date
[yyyy-mm-dd]
*		Application Number
(assigned by
BOCOG)		City
*		Zone		Venue
*		Special Events
*				Service
Description
*		Preferred Work Frequency (MHz)		Frequency Quantity
(Channel(s)/ Pair(s))		Location
Description		Manufacturer
*		Model
*		Serial
Number
*		Quantity
*		Standard           *		Accredited By/Type Approved By		Photo
*		Tuning
Range
from
(MHz)
*		Tuning
Range
to
(MHz)
*		Max Output Power
(W)		EIRP
(dBW)
*		Class of Emission		Modulation
Type
*		Bandwidth
(MHz)		Channel Spacing
(kHz)          *		Adjiacent Channel Leakage Ratio		Antenna
Type		Gain (dBi)
*		Antenna Model		Manufacturer		Model		Quantity                             *		Sensitivity    [uV/dBuV/dBm]
*		Adjacent
Channel
Rejection                          
(dB)		S/N Ratio
(dB)		Antenna
Tye		Gain (dBi)
*		Antenna Model																																																																																																																																																																Antenna
Type																																												Antenna
Type				Antenna Model



&L&"Arial,Bold"&20Application Template &C&26Interpretation Service System

&L&11&F&C&11&P of &N&R&11 14.03.7



LMRS

		Land Mobile Radio Service (LMRS)

		Remarks

		1.    Fields marked with * are considered as mandatory entries, fields without * are considered as optional.

		2.    Each line should only be filled in with the information of one equipment or a group of equipments with the same technical parameters.

		3.   The item "photo" and "serial number" , if not available at the application stage, can be provided after the frequency is pre-assigned.

		System General Information																								Base Station Frequencies						Channel Equipment Information																						Base Station  Geographic Data																		Base Station Transmitter Technical Specifications																		Base Station Transmitter Antenna Details								Base Station Receiver Technical Specifications						Base Station Receiver Antenna Details						Mobile or Handheld Station Frequency								Mobile or Handheld Station Equipment Information																												Mobile/Handheld Station Transmitter Technical Specifications																				Mobile/Handheld Station Receiver Technical Specifications						Relay Station Frequencies								Relay Station Channel Equipment Information																						Relay Station Geographic Date																		Relay Station -Base Station Technical Specifications																		Relay Station-Base Station Transmitter Antenna Details								Relay Station-Base Station Receiver Technical Specifications						Relay Station-Base Station Receiver Antenna Details						Relay Station -Terminal  Transmitter Technical Specifications																Relay Station-Terminal Transmitter Antenna Details								Relay Station-Terminal Receiver Technical Specifications				Relay Station-Terminal Receiver Antenna Details						Remarks

		No.		Start Date
[yyyy-mm-dd]
*		End Date
[yyyy-mm-dd]
*		Application Number
(assigned by
BOCOG)		City
*		Special Events
*		User Defined System Code		Base Station Number		Relay Station Number		Mobile or handheld station number
*		Topological graph		Service Description
*		Preferred Transmit Frequency (MHz)		Preferred Receive Frequency (MHz)		Frequency Quantity
(Channel(s)/ Pair(s))		Zone		Venue
*		Location
Description
*		Operating Mode
[Rx/Tx/Both]  *		Manufacturer
*		Model
*		Serial
Number
*		Quantity		Standard           *		Accredited By/Type Approved by		Photo
*		Site Name         *		Address		Location of use		Location Description		Coordinate N (deg,min,sec)		Coordinate E (deg,min,sec)		Height above Sea Level 
(m)		Antenna Height above Ground Level
(m)		Coverage Area
(Km)		Tuning
Range From
(MHz)
*		Tuning
Range To   (MHz)
*		Bandwidth
(MHz)		Max Output Power (W)         *		Channel Spacing
(kHz)                *		ERP(dBW)		Adjacent Channel Leakage Ratio		Modulation
Type
*		Class of Emission		Manufacturer		Antenna Model		Antenna Type		Gain (dBi)               *				Sensitivity (dBm)		Adjacent Channel Rejection (dB)		Antenna
Type		Gain (dBi)
*		Antenna Model		Preferred Transmit Frequency (MHz)		Preferred Receive Frequency (MHz)		Quantity		Assigned Frequency (MHz)
(assigned by
BOCOG)		Manufacturer
*		Model
*		Serial
Number
*		Standard            *		Accredited By/Type Approved By		Quantity
*								Zone		Venue
*		Location
Description		Operation Mode                        *		Photo
*		Tuning
Range To
(MHz)		Bandwidth
(MHz)		Max Output Power 
(W)
*		Channel Spacing
[kHz]              *		EIRP (dBW)		Adjacent Channel Leakage Ratio		Modulation
Type
*		Class of Emission								Sensitivity    [uV/dBuV/dBm]
*		Adjacent
Channel
Rejection                          
(dB)		Preferred Transmit Frequency (MHz)		Preferred Receive Frequency (MHz)		Quantity
(Channel(s)/
 Pair(s))		Assigned Frequency (MHz)
(assigned by
BOCOG)		Zone		Venue
*		Location
Description
*		Operation Mode                        *		Manufacturer
*		Model
*		Serial
Number
*		Quantity		Standard            *		Accredited By/Type Approved By		Photo
*		Site Name		Address of Location		Location
of use		location description		Coordinate N (deg,min,sec)		Coordinate E (deg,min,sec)		Height above Sea Level 
(m)		Antenna Height above Ground Level (m)		Coverage Range (Km)		Tuning
Range From
(MHz)
*		Tuning
Range To
(MHz)
*		Bandwidth
(MHz)		Max Output Power 
(W)
*		Channel Spacing
(kHz)             *		ERP
(dBW)		Adjacent
Channel
Rejection                          
(dB)		Modulation Type
*		Class of Emission		Manufacturer
*		Antenna Model
*		Antenna
Type		Gain (dBi)
*				Sensitivity    [uV/dBuV/dBm]
*		Adjacent
Channel
Rejection                          
(dB)		Antenna
Type		Gain (dBi)
*		Antenna Model		Tuning Rang  (MHz)
*		Bandwidth
(MHz)
*		Max Output Power (W)
*		Channel Spacing
(kHz)		ERP            (dBw)		Adjacent
Channel
Rejection                          
(dB)		Modulation Type                   *		Class of Emission		Manufacturer
*		Antenna Model		Antenna
Type		Gain (dBi)
*		Sensitivity    [uV/dBuV/dBm]*		Adjacent
Channel
Rejection                          
(dB)		Antenna
Type		Gain (dBi)
*		Antenna Model



&L&"Arial,Bold"&20Application Template &C&26Land Mobile Radio Service



TBS

		Talk Back System (TBS)

		Remarks

		1.    Fields marked with * are considered as mandatory entries, fields without * are considered as optional.

		2.    Each line should only be filled in with the information of one equipment or a group of equipments with the same technical parameters.

		3.   The item "photo" and "serial number" , if not available at the application stage, can be provided after the frequency is pre-assigned.

		General Information																												Frequencies								Fixed Equipment Details																		Fixed Equipment Transmitter Technical Specifications																						Fixed Equipment Transmitter Antenna Details								Fixed Equipment Receiver Technical Specifications						Fixed Equipment Receiver Antenna Details								Portable Equipment Information																Portable Equipment Transmitter Technical Specifications																						Portable Equipment Transmitter  Antenna Details								Portable Equipment Receiver Technical Specifications						Portable Equipment  Receiver  Antenna Details						Remark

		No.		Start Date
[yyyy-mm-dd]
*		End Date
[yyyy-mm-dd]
*		Application Number
(assigned by
BOCOG)		City
*		Zone		Venue
*		Special Events
*		Transmitter Type [Continuous, Push to talk]     *				Service
Description
*								Preferred Fixed Equipment Transmit Frequency (MHz)		Preferred Portable Equipment Transmit Frequency (MHz)		Fixed Equipment Transmit Frequency Number
(Channel(s)/
Pair(s))*		Portable Equipment Transmit Frequency Number (Channel(s)/Pair(s))*		Location
Description		Operation Mode                  [Tx/Rx/Both]		Manufacturer
*		Model
*		Serial
Number
*		Quantity		Standard       *		Accredited By/Type Approved By		Photo
*		Tuning
Range From
(MHz)
*		Tuning
Range To
(MHz)
*		Bandwidth
(MHz)		Max Output Power
(W)
*		Channel Spacing
[kHz]                 *		ERP (dBW)		Modulation
Type
*		Class of Emission		Adjacent Channel Leakage Ratio						Antenna
Type		Gain (dBi)
*		Polarization		Model		Sensitivity    [uV/dBuV/dBm]
*		Adjacent
Channel
Rejection                          
(dB)		S/N Ratio (dB)		Antenna
Type		Gain (dBi)
*		Antenna Model		Location
Description		Operation Mode                        [Tx/Rx/Both]*		Manufacturer
*		Model
*		Serial
Number
*		Quantity
*		Standard        *		Accredited By/Type Approved By		Photo
*		Tuning Range From   (MHz)
*		Tuning Range To   (MHz)
*		Bandwidth
(MHz)		Max Output Power (W)
*		Channel Spacing             *		ERP (dBW)		Adjacent Channel Leakage Ratio		Modulation
Type
*		Class of Emission						Antenna Type		Gain(dBi)		Polarization		Model		Adjacent Channel Rejection 
(dB)		Sensitivity       [µv/dBµv/ dBm]
*		S/N Ratio (dB)		Antenna Type		Gain(dBi)		Antenna Model



&L&"Arial,Bold"&20Application Template &C&26Talk Back System

&L&11&F&C&11&P of &N&R&11 15.03.07



TC

		Telemetry & Telecommand (TC)

		Remarks

		1.    Fields marked with * are considered as mandatory entries, fields without * are considered as optional.

		2.    Each line should only be filled in with the information of one equipment or a group of equipments with the same technical parameters.

		3.   The item "photo" and "serial number" , if not available at the application stage, can be provided after the frequency is pre-assigned.

		General Information																								Frequencies										Transmitter Equipment Information																Transmitter Technical Specification																		Transmitter Antenna Details						Receiver Technical Specification								Receiver Antenna								Remarks

		No.		Start Date
[yyyy-mm-dd]
*		End Date
[yyyy-mm-dd]
*		Application Number
(assigned by
BOCOG)		City
*		Zone		Venue
*		Special Events
*		Service  Type		Duplex Mode    (Simplex/ Duplex)                 *		Service
Description
*				Preferred Transmit Frequency (MHz)		Preferred Receive Frequency (MHz)		Frequency Quantity
(Channel(s)/ Pair(s))						Location
Description
*		Manufacturer
*		Model
*		Serial
Number
*		Quantity		Standard         *		Accredited By/Type Approved By		Photo
*		Tuning Range From   (MHz)
*		Tuning Range To   (MHz)
*		Max Output Power
(W)		ERP
(dBW)
*		Class of Emission		Modulation
Type
*		Bandwidth
(MHz)
*		Channel Spacing 
(kHz)		Adjacent Channel Leakage Ratio		Antenna
Type		Gain (dBi)
*		Antenna Model		Sensitivity    [uV/dBuV/dBm]
*		Adjacent
Channel
Rejection                          
(dB)				S/N Ratio (dB)		Antenna
Type		Gain (dBi)
*		Antenna Model



&L&"Arial,Bold"&20Application Template &C&26Telemetry & Telecommand

&L&11&F&C&11&P of &N&R&11 15.03.07



SNG

		Satellite News Gathering (SNG)

		Remarks

		1.    Fields marked with * are considered as mandatory entries, fields without * are considered as optional.

		2.    Each line should only be filled in with the information of one equipment or a group of equipments with the same technical parameters.

		3.   The item "photo" and "serial number" , if not available at the application stage, can be provided after the frequency is pre-assigned.

		General Information																				Frequencies														Equipment Information																		SNG Station Geographic Date																										Transmitter Technical Specifications																				Transmitter Antenna Details																						Receiver Technical Specifications				Receiver Antenna Details																Remark

		No.		Start Date
[yyyy-mm-dd]
*		End Date
[yyyy-mm-dd]
*		Application Number
(assigned by
BOCOG)		City
*		Zone		Venue		Special Events
*		Service
Type		Service
Description
*		Preferred Transmit Frequency 1 (MHz)
*		Preferred Receive Frequency 1 (MHz)		Preferred Transmit Frequency 2 (MHz)		Preferred Receive Frequency 2 (MHz)		Preferred Transmit Frequency 3 (MHz)		Preferred Receive Frequency 3 (MHz)		Frequency Quantity
(Channel(s)/ Pair(s))		Location
Description		Operating mode
(Rx/Tx/both)
*		Manufacturer
*		Model
*		Serial
Number
*		Quantity		Standard       *		Accredited By/Type Approved By		Photo
*		Site Name         *		Address of Location		Location of Use		Address		Location Description		Coordinate N (deg,min,sec)		Coordinate E (deg,min,sec)		Antenna Height above ground Level 
(m)		Antenna Azimuth (degrees)		Antenna Elevation Angle (degrees)		Satellite Name      *		Geostationary Orbit (degrees)				Tuning
Range From
(MHz)
*		Tuning
Range To
(MHz)
*		Bandwidth
[MHz]
*		Max Output Power 
(W)                                     *		EIRP (dBW)		Adjacent
Channel
Rejection                          
(dB)		Modulation Type
*		Class of Emission		Designation of Emission		C/N ratio 
(dB)		Manufacturer
*		Antenna
Type		Antenna Model		Gain (dBi)
*		Antenna Diameter 
(m)		Polarization     *		Half Power Beamwidth (degrees)										Sensitivity    [uV/dBuV/dBm]		Adjacent
Channel
Rejection                          
(dB)		Manufacturer		Model		Antenna Diameter 
(m)		Gain (dBi)		Polarisation  [Values: H, V, CR, CL]		Cross Polarization Rejection (dB)		Front to Back Ratio (dB)		Quality Factor G/T (dB)



&L&"Arial,Bold"&20Application Template &C&26Satellite News Gathering

&L&11&F&C&11&P of &N&R&11 15.03.07



WLAN

		Wireless LAN (WLAN)

		Remarks

		1.    Fields marked with * are considered as mandatory entries, fields without * are considered as optional.

		2.    Each line should only be filled in with the information of one equipment or a group of equipments with the same technical parameters.

		3.   The item "photo" and "serial number" , if not available at the application stage, can be provided after the frequency is pre-assigned.

		General Information																				Frequencies				Equipment Information																Transmitter Technical Specifications										Receiver Technical Specifications						Remarks

		No.		Start Date
[yyyy-mm-dd]
*		End Date
[yyyy-mm-dd]
*		Application Number
(assigned by
BOCOG)		City
*		Zone		Venue
*		Special Events
*		Position		Service
Description
*		Preferred Operating Band (MHz) 
[2.4 GHz/ 5.8GHz/Both]		Frequency Quantity
(Channel(s)/ Pair(s))		Location
Description
*		Manufacturer
*		Model
*		Serial
Number
*		Quantity
*		Standard         *		Accredited By/Type Approved By		Photo
*		Frequency Spread Mode
[DSSS/FHSS]		ERP (dBW)   *		Processing Gain
(dB)		Modulation
Type		Bandwidth
(MHz)
*		Sensitivity        (dBm)
*



&L&"Arial,Bold"&20Application Template &C&26Wireless LAN

&L&11&F&C&11&P of &N&R&11 15.03.07



WM

		Wireless Microphone (WM)

		Remarks

		1.    Fields marked with * are considered as mandatory entries, fields without * are considered as optional.

		2.    Each line should only be filled in with the information of one equipment or a group of equipments with the same technical parameters.

		3.   The item "photo" and "serial number" , if not available at the application stage, can be provided after the frequency is pre-assigned.

		General Information																				Frequencies						Transmitter Equipment Information																		Transmitter Technical Specifications																		Transmitter Antenna Details						Receiver Equipment Information												Receiver Technical Specifications						Receiver Antenna Details						Remarks

		No.		Start Date
[yyyy-mm-dd]
*		End Date
[yyyy-mm-dd]
*		Application Number
(assigned by
BOCOG)		City
*		Zone		Venue
*		Special Events
*				Service
Type		Preferred Work Frequency (MHz)		Frequency Quantity
(Channel(s)/ Pair(s))				Location
Description
*		Operating Mode
[Rx/Tx/Both] 
*		Manufacturer
*		Model
*		Serial
Number
*		Quantity		Standard         *		Accredited by/
Type		Photo
*		Tuning
Range from
(MHz)
*		Tuning
Range to
(MHz)
*		Max Output Power 
(W)		ERP
(dBW)
*		Class of Emission		Modulation
Type
*		Bandwidth
(MHz)
*		Channel
Spacing
(MHz)		Adjacent Channel Leakage Ratio		Antenna Type		Gain (dBi)
*		Antenna
Model		Manufacturer
*		Model
*		Serial
Number
*		Standard     *		Accredited By/Type Approved By		Photo
*		Sensitivity    [uV/dBuV/dBm]
*		Adjacent
Channel
Rejection                          
(dB)		S/N Ratio 
(dB)		Antenna
Type		Gain (dBi)
*		Antenna
Model

		1		7/28/08		8/26/08				ALL				ALL								830.300								TX		Sennheiser		SK 50				1		Wide FM						450.000		960.000		0.05		-13.01				Wide FM		36.000								0				Sennheiser		EK 3041				Wide FM						10uV/90dBA/rms S/N				>70 dB				0				Freq tunable in 5KHz steps

		2		7/28/08		8/26/08				ALL				ALL								836.150								TX		Sennheiser		SKM 5000				1		Wide FM						450.000		960.000		0.05		-13.01				Wide FM		36.000								0				Sennheiser		EK 3042				Wide FM						10uV/90dBA/rms S/N				>70 dB				0				Freq tunable in 5KHz steps

		3		7/28/08		8/26/08				ALL				ALL								814.300								TX		Sennheiser		SK 50				1		Wide FM						450.000		960.000		0.05		-13.01				Wide FM		36.000								0				Sennheiser		EK 3043				Wide FM						10uV/90dBA/rms S/N				>70 dB				0				Freq tunable in 5KHz steps

		4		7/28/08		8/26/08				ALL				ALL								816.400								TX		Sennheiser		SKM5000				1		Wide FM						450.000		960.000		0.05		-13.01				Wide FM		36.000								0				Sennheiser		EK 3044				Wide FM						10uV/90dBA/rms S/N				>70 dB				0				Freq tunable in 5KHz steps

		5		7/28/08		8/26/08				ALL				ALL								819.100								TX		Sennheiser		SK 50				1		Wide FM						450.000		960.000		0.05		-13.01				Wide FM		36.000								0				Sennheiser		EK 3045				Wide FM						10uV/90dBA/rms S/N				>70 dB				0				Freq tunable in 5KHz steps

		6		7/28/08		8/26/08				ALL				ALL								820.750								TX		Sennheiser		SKM5000				1		Wide FM						450.000		960.000		0.05		-13.01				Wide FM		36.000								0				Sennheiser		EK 3046				Wide FM						10uV/90dBA/rms S/N				>70 dB				0				Freq tunable in 5KHz steps

		7		7/28/08		8/26/08				ALL				ALL								820.150								TX		Sennheiser		SK 50				1		Wide FM						450.000		960.000		0.05		-13.01				Wide FM		36.000								0				Sennheiser		EK 3047				Wide FM						10uV/90dBA/rms S/N				>70 dB				0				Freq tunable in 5KHz steps

		8		7/28/08		8/26/08				ALL				ALL								818.350								TX		Sennheiser		SKM5000				1		Wide FM						450.000		960.000		0.05		-13.01				Wide FM		36.000								0				Sennheiser		EK 3048				Wide FM						10uV/90dBA/rms S/N				>70 dB				0				Freq tunable in 5KHz steps

		9		7/28/08		8/26/08				ALL				ALL								855.200								TX		Sennheiser		SR300IEM				1		Wide FM						830.000		866.000		0.02		-13.01				Wide FM		36.000								0				Sennheiser		EK300IEM				Wide FM						2,5uV/90dBA/rms S/N				>70 dB				0				Freq tunable in 25KHz steps

		10		7/28/08		8/26/08				ALL				ALL								852.600								TX		Sennheiser		SR300IEM				1		Wide FM						830.000		866.000		0.02		-13.01				Wide FM		36.000								0				Sennheiser		EK300IEM				Wide FM						2,5uV/90dBA/rms S/N				>70 dB				0				Freq tunable in 25KHz steps

		11		7/28/08		8/26/08				ALL				ALL								524.150 MHz								TX		Sennheiser		SK 5212				1		Wide FM						450.000		960.000		0.05		-13.01				Wide FM		36.000								0				Sennheiser		EK3241				Wide FM						10uV/90dBA/rms S/N		>70 dB		>100 dBA				0				Freq tunable in 25KHz steps

		12		7/28/08		8/26/08				ALL				ALL								524.750 MHz								TX		Sennheiser		SK 5212				1		Wide FM						450.000		960.000		0.05		-13.01				Wide FM		36.000								0				Sennheiser		EK3241				Wide FM						10uV/90dBA/rms S/N		>70 dB		>100 dBA				0				Freq tunable in 25KHz steps

		13		7/28/08		8/26/08				ALL				ALL								540.150 MHz								TX		Sennheiser		SKM  5200				1		Wide FM						450.000		960.000		0.05		-13.01				Wide FM		36.000								0				Sennheiser		EK3241				Wide FM						10uV/90dBA/rms S/N		>70 dB		>100 dBA				0				Freq tunable in 25KHz steps

		14		7/28/08		8/26/08				ALL				ALL								540.750 MHz								TX		Sennheiser		SKM  5200				1		Wide FM						450.000		960.000		0.05		-13.01				Wide FM		36.000								0				Sennheiser		EK3241				Wide FM						10uV/90dBA/rms S/N		>70 dB		>100 dBA				0				Freq tunable in 25KHz steps



&L&"Arial,Bold"&20Application Template &C&26Wireless Microphone

&L&11&F&C&11&P of &N&R&11 15.03.07



OTH

		Other Wireless Services (OTH)

		Remarks

		1.    Fields marked with * are considered as mandatory entries, fields without * are considered as optional.

		2.    Each line should only be filled in with the information of one equipment or a group of equipments with the same technical parameters.

		3.   The item "photo" and "serial number" , if not available at the application stage, can be provided after the frequency is pre-assigned.

		General Information																										Frequencies								Equipment Information																		Transmitter Technical Specifications														Transmitter Antenna Details						Receiver Technical Specifications						Receiver Antenna Details						Remarks

		No.		Start Date
[yyyy-mm-dd]
*		End Date
[yyyy-mm-dd]
*		Application Number
(assigned by
BOCOG)		City
*		Zone
*		Venue
*		Special Events
*		Service
Type				Transmitter Type
[Continuous, Push to talk]		Service
Description
*				Preferred Transmitter Frequency (MHz)		Preferred Receiver Frequency (MHz)		Frequency Quantity
(Channel(s)/ Pair(s))				Location
Description
*		Operating Mode
[Rx/Tx/Both]
*		Manufacturer
*		Model
*		Serial
Number
*		Quantity		Standard         *		Accredited by/Type		Photo
*		Tuning Range From
(MHz)
*		Tuning
Range To
(MHz)
*		Bandwidth
(MHz)
*		Max Output Power (W)        *		Channel Spacing (KHz/MHz)     *		Modulation Type                         *		Adjacent
Channel
Rejection                          
(dB)		Antenna
Type		Gain (dBi)
*		Antenna Model		Sensitivity    [uV/dBuV/dBm]		Adjacent
Channel
Rejection                          
(dB)		S/N Ratio (dB)		Antenna Type		Gain (dBi)		Antenna Model



&L&"Arial,加粗"&20Application Form &C&26 Other Wireless Services

&L&11&F&C&11&P of &N&R&11 15.03.07




