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	SUMMARY

	The Correspondence Group dealing with WRC-12 Agenda Item 1.7 considered three major issues identified in the terms of reference taking into account of the CPM Report, outcomes of ITU-R WP 4C and Regional preparatory group relating to Agenda Item 1.7.

As for the strategy to improve procedures satisfying Agenda Item 1.7 based on the Method B, improvements of the Method B, including ideas of modifying Annex to Res.222, to ease some of the concerns by opponents are considered.
For the methodology to determine AMS(R)S spectrum requirements, input information for the calculation of the AMS(R)S spectrum requirements to be considered by aviation experts such as ICAO is identified.

Finally, possible options for the status and roll of ICAO in the process of determining AMS(R)S spectrum requirements are provided.

	ACTION

	The meeting is invited to consider the attachment of this paper and to develop appropriate strategy for the WRC-12 Agenda Item 1.7 as well as role of ICAO in the process of determining AMS(R)S spectrum requirements.
If possible, it is also proposed to consider an element of the draft comments to WRC-12 on Agenda Item 1.7 to be submitted by ICAO.


1. Background
The 24th meeting of the Working Group F considered WP11 presenting information on the CPM Report with respect to WRC-12 Agenda Item 1.7 and offering possible issues that needed to be addressed with respect to Method B.  It was stated during the presentation by addressing the role of ICAO proposed within Method B and producing a methodology for determining AMS(R)S spectrum requirements would ease some of the concerns of Method B.  In the discussion it was explained that there was an immediate need to start working on the methodology on an ITU level and then to continue at the next meeting of WG-F and toward the conference to look at the ICAO role.  The meeting concurred with this and agreed that a correspondence group be set up under the direction of Mr. Suzuki (Japan) [suzuki@jransa.or.jp] in order to start on the necessary work.  
The Correspondence Group dealing with WRC-12 Agenda Item 1.7 was set with 21 members in the mail list and provided an interim report to the Working Group.

2. Discussion
The Correspondence Group confirmed the work plan with the terms of reference of the group.

Then the group considered three major issues identified in the terms of reference taking into account of the CPM report, outcomes of ITU-R WP 4C and Regional preparatory group relating to Agenda Item 1.7.

As for the strategy to improve procedures satisfying Agenda Item 1.7 based on the Method B, improvements of the Method B, including ideas of modifying Annex to Res.222, to ease some of the concerns raised by opponents are considered.
For the methodology to determine AMS(R)S spectrum requirements, input information for the calculation of the AMS(R)S spectrum requirements to be considered by aviation experts such as ICAO is identified.

Finally, possible options for the status and roll of ICAO in the process of determining AMS(R)S spectrum requirements are provided.

3.  Proposed Action
The meeting is invited to consider the attachment of this paper and to develop appropriate strategy for the WRC-12 Agenda Item 1.7 as well as role of ICAO in the process of determining AMS(R)S spectrum requirements.
If possible, it is also proposed to consider an element of the WRC-12 contribution on Agenda Item 1.7 by ICAO.

Doc. WG-F/CG1.7/03

Attachment

Draft 

Interim Report of the Correspondence Group
Dealing with WRC-12 Agenda Item 1.7
4 October 2011
1. Introduction

The 24th meeting of the Working Group F considered WP11 presenting information on the CPM Report with respect to WRC-12 Agenda Item 1.7 and offering possible issues that needed to be addressed with respect to Method B.  It was stated during the presentation by addressing the role of ICAO proposed within Method B and producing a methodology for determining AMS(R)S spectrum requirements would ease some of the concerns of Method B.  In the discussion it was explained that there was an immediate need to start working on the methodology on an ITU level and then to continue at the next meeting of WG-F and toward the conference to look at the ICAO role.  The meeting concurred with this and agreed that a correspondence group be set up under the direction of Mr. Suzuki (Japan) [suzuki@jransa.or.jp] in order to start on the necessary work.  The Rapporteur of WG-F agreed to send out an e-mail to those on the WG-F e-mail list with an aim to encourage participation in the correspondence group.

This document is an interim report of the correspondence group for the 25th WG-F meeting.
2. Objectives of the Correspondence Group
To consider the role of ICAO proposed within Method B and to consider improvement of methodology for determining AMS(R)S spectrum requirements easing some of the concerns of Method B.  
3. Terms of Reference of the Correspondence Group

(1) To consider a strategy to improve procedures to satisfy Agenda Item 1.7 based on Method B

(2) To consider methodology to determine AMS(R)S spectrum requirements especially for providing input information such as AMS(R)S traffics requirements

(3) To consider ICAO role in above process

(4) To report progress of the Correspondence Group to WG-F meetings
4. Milestones relating to CG discussions

(1) WP 4C meeting from (Geneva, 14 – 21 Sept. 2011)


Considered and provided working document towards ITU-R Report

(2) WG-F/25 meeting (Dakar, 10 – 14 Oct. 2011)


To consider ICAO views and actions for the WRC-12 Agenda Item 1.7

(3) Regional preparatory meetings


To finalize their views and common proposals

  a) APT(APG-5, 29 Aug. – 3 Sept. 2011)

  b) CEPT(CPG-8, 1 – 4 Nov. 2011)

  c) CITEL(XVIII PCC-II, 28 Nov. – 2 Dec. 2011)

  d) Others

(4) WRC-12 (Geneva 23 Jan. – 17 Feb. 2012)


To consider method to satisfy Agenda Item 1.7
5 Discussions

(Issue 1) Strategy to improve procedures to satisfy Agenda Item 1.7 based on Method B

Method B was proposed to improve current MSS frequency coordination process with following procedures.

To determine AMS(R)S spectrum requirements under agreed methodology preferably through global expert group (such as consultation meeting)

To satisfy AMS(R)S spectrum requirements at the MSS frequency coordination meeting by assigning AMS(R)S spectrum prior to other MSS networks

To confirm compatibility of assigned AMS(R)S spectrum with other MSS assignments of other geographic areas.

There were some objections and concerns from administrations and operators for MSS networks that additional procedures and establishing consultation meeting give complexity of the coordination process and unnecessary burdens to MSS administrations and operators.

Purpose of the consultation meeting is to determine AMS(R)S spectrum requirements objectively by aviation experts to be used for the frequency coordination  but not assigning spectrum to AMS(R)S communications under R.R. Article 9. Hence, there is no need for general MSS administrations and operators to participate in consultation meeting in principle.

It is necessary to improve Method B to solve their concerns and get more support at the Conference. 

CEPT has been considering a compromized method with Methods A and B such as organizing reassesment meeting in the case that AMS(R)S spectrum requirement is not satisfied at the coordination meeting instead of consultation meeting. Annex 1 shows proposed modifications of Annex to the Res. 222 to be discussed in the next CEPT meeting
.
APT has also proposing integrated ideas of Methods A, B and D to modify Res. 222 by adding resolves 4 and 5 indicating to determine AMS(R)S spectrum requirements through expert group and to satisfy priority of AMS(R)S spectrum access without any annex. However, it seems to be useful to add annex to Res. 222 such as show in Annex 2 to complement Res. 222 aiming to ease objections and concerns on the Method B raised by MSS operators.

(Issue 2) Input information and conditions to be used for the calculation of AMS(R)S spectrum requirements

In the process to calculate AMS(R)S spectrum requirements, input parameters and conditions are important and they are to be presented based on reliable sources which ITU-R members would recognize.

According to a method under consideration in the ITU-R WP 4C, various input information/parameters are used for the calculation of the AMS(R)S spectrum requirements and discussed in its working document as extracted in Annex 3.

They could be divided into two categories, (1) information relating to estimate aviation communication traffics, and (2) information relating to convert communication traffics to required spectrum.

ICAO would be asked to consider and recommend appropriate input parameters mainly for category (1) and conditions to ensure required operational and safety level for AMS(R)S communications.

(Issue 3) ICAO role in the process of AMS(R)S frequency coordination

It is noted that, according to Radio Regulation, frequency coordination is a subject to the notifying administrations concerned and therefore results, details of discussions and conditions agreed are to be kept as confidential.

However, procedures to ensure spectrum for the AMS(R)S communications should be as transparent as possible to satisfy interest of aviation community since it is relating to safety of public transportation.

In addition, as for estimation of aviation traffics, information and suggestions provided by aviation experts such as ICAO would be useful and important.

Possible options for the status and roll of ICAO in the process of determining AMS(R)S spectrum requirements would be as follows;

Option 1: ICAO participates Special Joint ITU/ICAO meeting to determine AMS(R)S spectrum requirements as an expert of the AMS(R)S communications.

Option 2: ICAO participates in the global and independent expert group meeting (Consultation Meeting) to determine AMS(R)S spectrum requirements as an expert of the AMS(R)S communications.

Option 3: ICAO organizes an expert group to provide validated AMS(R)S spectrum requirements plan to recommend it to MSS frequency coordination meetings.

Note: The ICAO role is not to determine the spectrum requirements but to provide the communication traffics in a particular service area. So the question is now more focused on the role of IACO in the expert/consultation/reassessment meeting (ICAO participation yes/no, with which status (observer ?), and etc.?)

6. Further consideration at the Correspondence Group

It is considered that the correspondence group should continue their work towards the Conference by watching activities of the ITU Regional groups on the Agenda Item 1.7 and provide possible guidelines for the Conference, especially on the role of ICAO in the AMS(R)S issue.
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Annex 1
Annex to Resolution 222 (Rev.WRC-12) 

to be discussed in next CEPT meeting
Procedures to implement No. 5.357A and Resolution 222 (Rev.WRC-12)

1
At frequency coordination meetings, the notifying administration of each AMS(R)S network claiming priority under 5.357A, or its respective satellite operator, shall present the spectrum requirements of each AMS(R)S network. Administrations are invited to present these requirements based on an agreed methodology and accompanied with the information justifying such requirements. The participants to the frequency coordination meetings then collectively validate the requirements, and shall accommodate justified spectrum requirements for AMS(R)S communications within priority categories 1 to 6 of Article 44 in accordance with No. 5.357 A;  

2
Following the conclusion of frequency co-ordination meetings, where notifying administrations (or satellite operators on their behalf) determine spectrum requirements and assign AMS(R)S spectrum, the notifying administrations of mobile-satellite networks shall collate in one report and inform the Director of the Radiocommunication Bureau about the spectrum finally accommodated for AMS(R)S with respect to the spectrum requirements submitted. The meeting will decide which notifying administration will take care of transmitting the final report to the Director of the Bureau for publication on behalf of all the notifying administrations attending the meeting;
3
If during the frequency coordination meeting, a notifying AMS(R)S administrations (or satellite operators on their behalf) declares that their spectrum requirements have not been met in the frequency coordination process, the notifying administration may confirm their view that their spectrum requirements have not been met in the frequency coordination process to the Director of the Radiocommunication Bureau (BR). This confirmation to the BR shall be made within 1 month after the end of the coordination meeting; 

4
if the Bureau receives an announcement from an Administration that their AMS(R)S spectrum requirements have not been met, the Director of the Bureau shall invite the notifying administrations of mobile-satellite networks [involved in step 2] for a Reassessment Meeting to be held normally within 1 month. This Reassessment Meeting shall discuss the AMS(R)S spectrum requirements and whether or not these spectrum requirements of the concerned system have been met or not.;

[Ed Note: the text “involved in step 2” in step 4 above and step 6 below is not supported by some administrations and is proposed to be suppressed]

	5
experts of the BR and representatives of ICAO are also invited to participate in the Reassessment Meeting as observers to contribute to resolve the dissatisfaction. They are present to provide additional information, respectively on regulatory aspects or air traffic requirements. BR and ICAO cannot take part in the final decision of the Reassessment Meeting;
Note: The Reassessment Meeting shall limit its task to the verification of the proper application of No. 5.357A and shall not enter into specific coordination activities for the modification of the assignments to individual operators.
	5
Notifying administrations can request aeronautical representatives to participate within their administration to the Reassessment Meeting.  Any observer (i.e. external to any affected notifying administration) shall attend  such frequency coordination meetings only with the agreement of all notifying administrations;

	PTD Chairman’s note: In this step 5, in particular for the role of ICAO in the Reassessment Meeting, it should be noted that the alternative text proposed in the right column (highlighted in yellow) is not in line with the CPG guidelines]


6
if the Reassessment Meeting concludes that the AMS(R)S spectrum requirements of the concerned system have not been met, the Reassessment Meeting may call for an additional specific frequency coordination meeting of the notifying administrations of mobile-satellite networks [involved in step 2] and their representative MSS operators, which is requested to adapt the coordination agreement, taking due regard to the advice of the Reassessment Meeting. This frequency coordination meeting should take place as soon as possible and preferably immediately following the Reassessment Meeting;

7
a) if following the additional specific frequency coordination meeting, a notifying AMS(R)S administration express that their spectrum requirements have not been met in this frequency coordination process, this administration may seek the assistance of the Radiocommunication Bureau pursuant to Articles 7 and 13 and notify the respective administrations indicating that its AMS(R)S requirements have not been satisfied. The Radiocommunication Bureau shall provide a report and assistance in accordance with No. 13.3. In this case, the Director of the BR shall inform ITU Members States in a circular letter that is has received a request for assistance on AMS(R)S requirements. If the matter remains unresolved after the Bureau has communicated its conclusions to the notifying AMS(R)S administration involved, the notifying AMS(R)S administration may request a review of the decision of the Bureau in accordance with Article 14;


b) Or alternatively, if following the additional specific frequency coordination meeting, a notifying AMS(R)S administration express that their spectrum requirements have not been met in this frequency coordination process, this same administration may announce this to the Director of the BR within 1 month. The Director of the BR shall inform in a circular letter the ITU Members States that it has received such an announcement.
Annex 2
Annex to Resolution 222 (Rev.WRC-12) 

to be added to Preliminary APT Common Proposal
Procedures to implement No. 5.357A and Resolution 222 (Rev.WRC-12)

This Annex presents a procedure (described in the following steps) to ensure the accommodation of the spectrum requirements for the AMS(R)S communications (within priority categories 1 to 6 of Article 44) specified in resolves 1, 3,4 and 5 of this Resolution. The steps are defined as follows:

Step 1: Determination of Spectrum Requirements for AMS(R)S Communications (see resolves 4 of this Resolution)
To facilitate frequency coordination for AMS(R)S networks, spectrum requirements of all AMS(R)S networks shall be determined by global and independent expert group meeting such as so called “Consultation Meeting” taking into account of requirements of global aeronautical safety communications and operational system characteristics of all AMS(R)S networks, and the results and associated information are reported to BR. 

The Meeting will be attended by notifying administrations and their authorized operating agencies of AMS(R)S systems. [All other interested administrations and ICAO may participate the meeting as observers.] The Meeting examines following inputs submitted by operators, and determines short and medium term spectrum requirements for all AMS(R)S networks taking into account of global demand of aeronautical safety communications, as described below.

1)
General information on input contributions:

•
the AMS(R)S communication (with priority categories 1 to 6 of Article 44) needs derived by ICAO (e.g. in terms of information volume per given airspace), using a list of parameters developed by this consultation meeting;

•
other inputs (e.g. recognized AMS(R)S satellite system characteristics) from members of the consultation meeting;

2)
Spectrum requirements:

•
the spectrum requirements1 per satellite network for AMS(R)S communications are calculated and validated using agreed methodology(ies) such as ITU-R Recommendations developed under Resolution [AI 1.7 SPECT.METHOD];

•
the spectrum requirements will generally be determined on a year-by-year basis and may be spanned on a medium-term plan of up to five years depending on how the Meeting decides;

•
during the calculation of AMS(R)S spectrum requirements, it shall be based on the service itself and not the systems, double counting between AMS(R)S satellites shall be avoided and the most spectrally efficient scenarios must be used.

–
Outputs:

•
the consultation meeting develops a medium-term plan providing details of the AMS(R)S spectrum requirements per satellite system;

•
on an optional basis, the consultation meeting may also develop, to the extent possible, a yearly AMS(R)S recommended spectrum assignment plan to propose to the frequency coordination meetings in Step 3;

3)
Report of the Meeting.

The documentation and report of the Meeting need to be reported to and published by the Radiocommunication Bureau.

Step 2: Submission of documents to different frequency coordination meetings

The outputs of Step 1, as published by the Radiocommunication Bureau, become inputs to the different frequency coordination meetings. These meetings shall take into account the AMS(R)S spectrum requirements per satellite system, agreed by the Meeting. 

Step 3: Frequency coordination meetings

Frequency coordination meetings including operator’s meetings consider the inputs from the consultation meeting of the AMS(R)S spectrum requirements plan as validated and agreed in Step 1 above. These meetings also consider the documents published by the Radiocommunication Bureau under Steps 1 and 4. 

The frequency coordination meetings shall recognize spectrum requirements of AMS(R)S satellite networks that are defined for the subsequent period of interest of the coordination meeting.

Frequency coordination meetings:

1)
shall accommodate validated spectrum requirements of the AMS(R)S networks of each operator as identified in Step 2 by:

i)
making frequency assignments to the AMS(R)S networks prior to those of other networks2;

ii)
ensuring that the AMS(R)S assignments are compatible with AMS(R)S assignments made by frequency coordination meetings for other geographical area(s);

iii)
ensuring that any MSS assignment shall be compatible to any AMS(R)S assignment of other geographical area(s); 

2)
shall take the necessary steps to ensure that notifying administrations of AMS(R)S networks identified under Article 9 of the Radio Regulations, the assignments of which are impacted in the geographical area of relevance for the coordination meeting, are able to participate;

3)
consider the recommended spectrum assignment plan developed in Step 1, when accommodating spectrum requirements in the item below.

Step 4: Report of the frequency coordination meetings

a)
If the AMS(R)S spectrum requirements identified in Step 1 are satisfactorily accommodated by a frequency coordination meeting as described in Step 3, a report shall be sent, within [one] month, to the Radiocommunication Bureau, indicating:

i)
that the spectrum requirements of each AMS(R)S network defined in Step 1 have been satisfactorily accommodated; and, 

ii)
the corresponding AMS(R)S assignments.


The Bureau will publish the report within one month after its reception;

b)
In the event an administration notifying an AMS(R)S network experiences difficulty in accommodating its validated AMS(R)S spectrum requirements at these meetings, it should invoke No. 5.357A and apply Step 5.

Step 5: Corrective actions in the case of validated AMS(R)S spectrum requirements are not accommodated

Within [three] months, extraordinary frequency coordination meeting shall be held between the notifying administrations of the concerned MSS and AMS(R)S systems, to satisfy those AMS(R)S spectrum requirements that were submitted to the frequency coordination meeting in Step 3 and which were not met according to Step 4.

If the result of the extraordinary frequency coordination meeting is successful, then follow Step 4a) above. Otherwise, go to Step 6.

Step 6: Seeking the assistance of the Radiocommunication Bureau

The notifying administrations of the AMS(R)S systems shall immediately inform the Radiocommunication Bureau and seek its assistance to resolve the issue with respect to the other concerned administrations involved in Step 5, with a view to a satisfactory resolution of the problem within three months. The Bureau may wish to consult reliable sources of information, e.g. ICAO.

Note 1:  Definitions of the Consultation Meeting and Coordination Meeting

A. Global and independent expert group meeting (Consultation Meeting)

Purpose: To validate AMS(R)S spectrum requirements calculated by operators under agreed methodology (ITU-R Recommendation)

Status: Organized under Resolution 222 but outside of R.R. Article 9

Period of the meeting: Yearly or as required (determined by the meeting)

Membership: Notified AMS(R)S Administrations and operators. Interested MSS Administrations/operators and ICAO are invited as observers

Task:

(1) Examines and validate volume of traffics per airspace, quality of service, satellite and network characteristics used for the calculation under agreed methodology (ITU-R Recommendation)

(2) Coordinate volume of traffics per airspace among different AMS(R)S networks if necessary.

(3) Validate results of calculation presented by Operators

(4) Determine year by year spectrum requirements of AMS(R)S networks.

(4) Submit Results of the meeting including year by year AMS(R)S spectrum requirements for each AMS(R)S network and associated information to ITU-BR, MSS administrations and operators concerned.

B. Bi- or multilateral MSS frequency coordination meeting

Purpose: To satisfy AMS(R)S spectrum requirements determined by consultation meeting

Status: Organized under R.R Art 9 or Agreement (MoU) among Administrations

Period of the meeting: Yearly or as required

Membership: Notified MSS including AMS(R)S Administrations and operators, 

Task:

(1) Consider spectrum requirements and associated information provided by consultation meeting

(2) Assign required spectrum for AMS(R)S networks provided by consultation meeting prior to assigning spectrum to other MSS networks.

(4) Submit Results of the spectrum assignment to AMS(R)S networks to ITU-BR

(5) If spectrum for AMS(R)S network is unable to accommodate, call extraordinary meeting to solve the problem, and ask ITU-BR for assistance if required.

Note 2: Advantages of Modified Method B

(1) Required spectrum for the AMS(R)S networks are basically ensured.

(2) Procedures for the coordination meetings are basically unchanged but reduce the workload relating to determine AMS(R)S spectrum requirements.

(3) Workload and cost for general MSS Administrations/operators may not be increased.

(4) Unnecessary work and delay of concluding coordination due to unsatisfaction of AMS(R)S spectrum will be avoided.

(5) Transparency will be ensured by clarifying procedures and distributing results and associated information of consultation meetings.

ANNEX 3
Example Inputs and Assumptions Used for the Calculation of the AMS(R)S Spectrum Requirements
(Extracts from Section 3 of the working documents towards a preliminary draft new Report ITU-R M.[AMS(R)S.METHODOLOGY]  (Annex 6 to Doc. 4C/660))
The followings are the output of last WP 4C meeting on the methodology to calculate the spectrum requirements in the 1.5/1.6 GHz bands. [Note: These example input parameters are to be further reviewed in future WP 4C meetings to establish their relevance to proposed methodologies.]

1
Inputs

a)
Detailed AMS(R)S satellite network characteristics. establishing the network element capabilities and limitations (e.g. satellite,, gateway facilities), and determining the ability to share resources, and provide certain services.

b)
Detailed information concerning the air traffic characteristics (airliner, cargo, and general aviation) such as latitude/longitude boundaries of the air space and any crossing of these boundaries; flight routes and schedule, additional unscheduled flights that would typically be added by airliners; aircraft equipage, number of aircraft equipped with AES terminals and model of AES terminal registered with the satellite operator, to the extent available. 
c)
AMS(R)S terminal characteristics: This should be provided by the AMS(R)S satellite operator for all carrier types supported by its satellite system. 


This information might also be provided more generically, e.g. on a message basis with typical and maximum information and overhead bits provided.

d)
Voice traffic characteristics: For example, the average Erlang load by aircraft is needed and might be provided via measured data or from statistical references. Table 6-24 of the “Communications Operating Concept and Requirements for the Future Radio System”, Version 2 (COCRv2) report provides the ATS related party-line voice transmission characteristics based on a survey of studies. 

e)
Detailed information on AMS(R)S Data traffic characteristics: To support queuing model analyses, traffic characteristics for each priority service and any network management services are needed. These characteristics may include: service instance rate, message quantity and message sizes. However what is needed for the queuing model is the message arrival rate, and the message size.

f)
QoS performance requirements: Performance thresholds required include: transit delay (latency), integrity (bit error rate), availability of provision, and call establishment delay. Thresholds should be provided for each service class and airspace domain associated with priority communications, levels 1 to 6 specified in ITU‑R Article 44 plus any network management service required. 

The COCR provides QoS threshold in compliance with RCTA defined parameters as well as safety and operational review results conducted as part of the COCR study. However the QoS requirements were based on air to air and air/ground/air communications so the QoS thresholds may need to be adjusted to account for the operational limits of satellite communication links.

–
number of aircraft equipped with an AES in specified airspace;
–
average volume of traffics to be handled by each AES for each type of aircraft (airliner, cargo, general aviation);

–
growth rate of different types of AMS(R)S terminal types known in ICAO;

–
ratio of non-scheduled flights to scheduled flights using AMS(R)S equipped aircrafts and their growth or decline ratio with respect to previous records;

–
expected terrestrial network (i.e. AM(R)S) growth in airspace of interest, especially those that do not have complete coverage by terrestrial network For some concept proposed (in particular in Europe) this input parameter is redundant with the first example above); 

–
assumed growth of communication traffic in specific spot beams of a given network.

2
Assumptions

There are a number of assumptions that come into play in the development of the spectrum requirements. In some cases, they help to simplify or speed up the process and in others they arise out of practical necessity. 

The following is a running list of assumptions made concerning the proposed methodology.

–
Only services which are planned to be operated on a particular satellite system are considered. These areas include the En-Route, and the oceanic, remote and polar. It is likely that air-to-air communication (such as navigation information exchange among aircrafts using ADS-B are not supported by satellite), and services which are used in terrestrial domains (airport and terminal manoeuvring domain) are not a load on satellite systems at present and therefore would not be included in the any near term spectrum requirements computation.

–
References to addressed data or voice as used in this document refer to communications in which information is exchanged between two users and should be assumed as two-way unless otherwise noted.

–
Network Management Services: While transparent to end user operations, the satellite system is assumed to be part of a network for addressed communications. The network requires connection and routing communication. This network management traffic is anticipated to flow over the satellite when ATS and AOC services are being provided and therefore load attributable to this traffic is included in the same manner as other services in the calculation of the spectrum requirements. 

–
[Assumptions were made concerning minimum requirements for voice channels and based on a limited understanding of how voice might be deployed within the AMS(R)S environment these include: one addressed voice channel provided at a minimum per beam, one party-line voice channel be provided at a minimum per control sector in the beam and one broadcast voice channel be provided per domain in the beam.]

–
Analysis of flights could generally be carried out by counting number of flight passing through the airspace under consideration in a given time interval.

–
The number of the aircraft operating can also be obtained by analysing airlines timetable.

–
Considerations shall also be needed on the ratio of satellite equipped aircraft (AES).

–
In some cases considerations should be made to calculate the number of flights only for the period of satellite communication system is used.

–
The broadcast data information volume can be determined in a manner similar to addressed data. However media access is likely to be random and therefore the effect of uncontrolled collisions will need to be taken into account. 

---------------------
1 	Spectrum requirements: the amount of spectrum needed by each satellite system to meet the aviation communication needs with a given coverage, safety performance and quality of service.


2 	General MSS networks may share the frequency range assigned to AMS(R)S if compatibility is confirmed.
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