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Interim Report of the Correspondence Group

Dealing with AMS(R)S Spectrum Issues
 (Presented by SUZUKI, Yoshio, Coordinator CG AMS(R)S)
	SUMMARY

	The 26th meeting of the Working Group F considered the results of the WRC-12with final report of the Correspondence Group dealing with WRC-12 Agenda Item 1.7 (WG-F/26 WP09 and IPs 4 and 5), and agreed to establish new correspondence group to prepare eventual ICAO input to WP4C meetings.

The Correspondence group provided its objectives and terms of reference, and discussed on their subjects based on the results of the WP 4C meetings, such as issues to provide draft proposals to be discussed in WG-F, including actions for the future WP 4C meetings, and action to be taken by ICAO on evaluating AMS(R)S traffic requirements received from individual administrations under “invite ICAO” in Res. 222 are provided . 
Interim Report of the Correspondence Group to the 27th meeting of the WG-F is provided

	ACTION

	The meeting is asked to consider this report to develop a method of calculation of spectrum requirements for the AMS(R)S communications and to open discussions on the role of ICAO in the process of frequency coordination to satisfy “invite ICAO” in the Resolution 222(Rev. WRC-12)
If possible, it is encouraged to develop elements for the WP 4C contribution to develop the ITU-R Recommendation of the procedures to determine AMS(R)S spectrum requirements responding to Resolution 422(WRC-12).


1. Background

The 26th meeting of the Working Group F considered the results of the WRC-12, and final report of the Correspondence Group dealing with WRC-12 Agenda Item 1.7 (WG-F/26 WP09 and IPs 4 and 5).
It was noted that invites 2 of Res. 222(Rev. WRC-12) indicates that "ICAO is to evaluate and comment, as appropriate, on the AMS(R)S traffic requirements received from individual administrations, on the basis of the known global and regional aviation traffic requirements, including the time-scale of regional and global communication requirements", and that Res 422(WRC-12) invites ICAO "to participate in the studies on, and develop in a methodology, including clear definitions of input parameters and assumptions to be used, to calculate spectrum requirements for AMS(R)S communications",

The WG-F agreed that a document, providing the information required by ICAO in order to be able to evaluate and comment on an analysis of the AMS(R)S traffic requirements as presented by an AMS(R)S operator, will be defined. and traffic statistics in the satellite coverage area will be taken into account by ICAO to evaluate or comment on the traffic requirements received.

Then, the WG-F agreed to establish new correspondence group to prepare eventual ICAO input to WP4C meetings.

2. Discussions

The Correspondence group provided its objectives and terms of reference, and discussed on following subjects.
2.1 For the 1st WP 4C meeting to be held in May 2012

As it was difficult to present specific ICAO contribution to the WP 4C meeting in May, the coordinator asked to members to review draft contributions from Japan as an example, and asked possible support.

2.2 For the 2nd WP 4C meeting to be held in September 2012

Based on the results of the 1st WP 4C meeting, the coordinator developed a document discussing issues to be considered for updating methodology as shown in Annex 1 to the Attachment, then distributed it with relating information to members to consider at the meeting.

The 2nd meeting of WP 4C updated the working document as shown in IP-07 and as  summarized in Annex 2.

2.3 For the WG-F/27 meeting

Based on the results of the 2nd WP 4C meeting above, draft proposals to be discussed in WG-F including actions for the future WP 4C meeting and action to be taken by ICAO on evaluating AMS(R)S traffic requirements received from individual administrations under “invite ICAO” in Res. 222 are provided as shown in Annex 3. 
3. Conclusion and proposal

Interim Report of the Correspondence Group dealing with AMS(R)S spectrum Issues is provided for the 27th meeting of the Working Group F as shown in the Attachment.
WG-F is asked to consider this report to develop a method of calculation of spectrum requirements for the AMS(R)S communications and to open discussions on the role of ICAO in the process of frequency coordination to satisfy “invite ICAO” in the Resolution 222(Rev. WRC-12).
If possible, it is encouraged to develop elements for the WP 4C contribution to develop the ITU-R Recommendation of the procedures to determine AMS(R)S spectrum requirements responding to Resolution 422(WRC-12).

Attachment
Interim Report of the Correspondence Group

Dealing with AMS(R)S Spectrum Issues
18 September 2012

1. Introduction

The 26th meeting of the Working Group F considered the results of the WRC-12 and final report of the Correspondence Group dealing with WRC-12 Agenda Item 1.7 (WP09 and IPs 4 and 5).

In particular, in addition to the elaboration of the methodology called by Res 422(WRC-12), invites 2 of Res. 222(Rev. WRC-12) indicates that ICAO is to evaluate and comment, as appropriate, on the AMS(R)S traffic requirements received from individual administrations, on the basis of the known global and regional aviation traffic requirements, including the time-scale of regional and global communication requirements. 

After some discussions it was agreed by the meeting that a document, providing the information required by ICAO in order to be able to evaluate and comment on an analysis of the AMS(R)S traffic requirements as presented by an AMS(R)S operator, will be defined. For newcomer AMS(R)S providers, traffic statistics in the satellite coverage area will be taken into account by ICAO to evaluate or comment on the traffic requirements received.

It was also agreed to establish new correspondence group to prepare eventual ICAO input to WP4C meetings.

This document provides a draft interim report of the correspondence group to be submitted to the 27th WG-F meeting.

2. Objectives of the Correspondence Group and its Terms of Reference
Objectives of the Correspondence Group is to consider the role of ICAO responding to invite ICAO by Res.222(Rev. WRC-12) including method of the evaluation by ICAO of the AMS(R)S traffic requirements and to consider improvement of methodology for determining AMS(R)S spectrum requirements especially on the traffic requirements responding to Res.422(WRC-12). 
Terms of Reference for the group are; 
2.1　To exchange information on the AMS(R)S spectrum issues in following subjects.

a) 
Responding to "invites ICAO" section of Res. 422(WRC-12)

Methods of providing and evaluating AMS(R)S traffic requirements and conditions to ensure required quality of service for the AMS(R)S communications in developing ITU-R Recommendation of methodology to calculate AMS(R)S spectrum requirements

(Note 1) It is not necessary to continue the development of ITU-R Report M. [ams(r)s.methodology] any more since Resolution 422 fully justifies the development of the Recommendation(s) without waiting for the completion of the Report.
(Note 2) It is useful to have an additional recommendation on validation of AMS(R)S spectrum requirements calculated under Recommendation noting Item 3 of Annex to Res. 222(Rev. WRC-12), since it helps define clearly what is meant by "validation".

b) 
Responding to "invites ICAO" section of Res. 222(Rev. WRC-12)

Method of the evaluation by ICAO of the AMS(R)S traffic requirements received from individual administrations, on the basis of the known global and regional aviation traffic requirements, including the time-scale of regional and global communication requirements. 

2.2　To report the results of the discussion in the correspondence group to the Working Group and to suggest appropriate actions to be taken by ICAO and aviation community.

3. The work plan for the Correspondence Group
The work plan for the Correspondence Group is as follows.
3.1 For the 1st WP 4C meeting to be held in May 2012

Consider following issues.

To convert Method of calculation for the AMS(R)S spectrum requirements contained in the Working Document (Annex 7 to Doc. 4C/39) to draft new Recommendation.

To develop an additional recommendation on validation of AMS(R)S spectrum requirements.

To ask Administrations to support above actions at the 1st WP 4C meeting.

3.2 For the 2nd WP 4C meeting to be held in September 2012

Based on the results of the 1st WP 4C meeting, consider following issues.

To improve Method of calculation for the AMS(R)S spectrum requirements as draft new Recommendation.

To improve Method of validation for the AMS(R)S spectrum requirements as draft new Recommendation.

To provide materials to be used for respective Administrations and ICAO in preparation of contributions to the 2nd WP 4C meeting.

3.3 For the WG-F/27 meeting

Report the results of the 2nd WP 4C meeting.

Discuss on appropriate actions for the future WP 4C meetings.

Discuss on action to be taken by ICAO on evaluating AMS(R)S traffic requirements received from individual administrations under “invite ICAO” in Res. 222.

4. Discussions

4.1 For the 1st WP 4C meeting to be held in May 2012

As it was difficult to present specific ICAO contribution to the WP 4C meeting in May, the coordinator asked to members to review draft contributions from Japan as examples, and asked possible support.

4.2 For the 2nd WP 4C meeting to be held in September 2012

Based on the results of the 1st WP 4C meeting (Annex 7 to Doc. 4C/39), the coordinator developed a document discussing issues to be considered and confirmed for updating Attachment 1as shown in Annex 1.  Then the coordinator distributed a preliminary draft proposed modifications to method of calculation of spectrum requirements for the AMS(R)S communications to be used for respective Administrations and ICAO in preparation of contributions to the 2nd WP 4C meeting.

Note: The 2nd WP 4C meeting was held in 12 - 18 September, and updated the working document as IP-07 by considering four input documents, Doc. 4C/87(CAN,USA), 81(J), 86(ESA), 87(Inmarsat). Issues contained in Annex 1 were discussed and generally agreed by SWG4C1 of the WP 4C as shown in Annex 2. Summary of the discussion in the SWG is also contained in Annex 2.

4.3 For the WG-F/27 meeting

Based on the results of the 2nd WP 4C meeting, draft proposals to be discussed by WG-F including actions for the future WP 4C meeting and action to be taken by ICAO on evaluating AMS(R)S traffic requirements received from individual administrations under “invite ICAO” in Res. 222 are provided as shown in Annex 3.

5. Conclusion and proposal

Interim Report of the Correspondence Group dealing with AMS(R)S spectrum Issues is provided for the 27th meeting of the Working Group F

WG-F is encouraged to continue discussions on developing method of calculation of spectrum requirements for the AMS(R)S communications and to open discussions on the role of ICAO in the process of frequency coordination as “invite ICAO” in the Resolution 222(Rev. WRC-12).

Annexes

1, Issues to be considered and confirmed for updating Attachment 1 to the Working Document

2. Summary of the discussions in SWG4C1 at the 2nd WP 4C meeting
3. Preliminary draft items to be discussed by WG-F for the future WP 4C meetings
References

(1) Resolution 222 (Rev. WRC-12): Use of the frequency bands 1 525-1 559 MHz and 1 626.5-1 660.5 MHz by the mobile-satellite service, and procedures to ensure long-term 
spectrum access for the aeronautical mobile-satellite (R) service (WG-F/26, IP4)
(2) Resolution 422(WRC-12)(COM4/1): Development of methodology to calculate aeronautical mobile-satellite (R) service spectrum requirements within the frequency bands 1 545-1 555 MHz (space-to-Earth) and 1 646.5-1 656.5 MHz (Earth-to-space) (WG-F/26, IP5)
(3) Annex 7 to Doc.4C/39: Working documents in response to Resolution 422(WRC-12), General principles, guidelines and example methodology(ies) to calculate spectrum requirements to satisfy AMS(R)S access within the bands 1 545‑1 555 MHz (space-to-Earth) and 1 646.5-1 656.5 MHz (Earth-to-space)
(4) Annex 14 to Doc.4C/91: Working documents in response to Resolution 422(WRC-12), General principles, guidelines and example methodology(ies) to calculate spectrum requirements to satisfy AMS(R)S access within the bands 1 545‑1 555 MHz (space-to-Earth) and 1 646.5-1 656.5 MHz (Earth-to-space)
ANNEX 1

Issues to be considered and confirmed for updating

Attachment 1 to the Working Document

The following items are to be discussed and confirmed for updating Attachment 1 to the Working Document

1. General Matters

1.1 Structure of Attachment 1 
The methods of calculation as indicated in the Attachment 1 shall be practicable to apply, and the texts should be as clear and simple as possible to ease of understanding by all readers, since texts are nearly unreadable and practically unusable.

Therefore, it is necessary to select only practicable methods so that spectrum requirements obtained are easily validated and agreed by the participants in coordination meetings.

It is proposed that length of the main part of the text should be limited only in formulae and simple description of each item, and other descriptions such as conditions and additional explanations should be given in notes to the formula or separate annexes.

1.2 Hierarchy of distributing AES Count and integrating calculated spectrum

It is useful to consider the hierarchy of distributing the number of AESs (AES Count) and integrating amount of calculated spectrum requirements.

Following example is suggested to consider for the hierarchy and suffix to be used for respective notations.

- Satellite network under consideration - “n”

- Ground Earth Station - “g”

- Airspace or Service area (Geographic area or Satellite dependent area such as Global beam, Spot beam, Regional beam, Beam cluster, Zone & etc.) - “a”

- Beam element for spectrum calculation -“b”

- Type of traffic, i.e. Data or Voice- “d” or "v"

- Type of carrier, i.e. carrier size - “c”

It is suggested to consider and confirm above at the meeting.


1.3 Geographical and temporal variation of AES Count or information volume

Although scheduled flight should take a pre-determined air route, it varies due to time, meteorological conditions and other factors. It is necessary to treat AES Count in specific area, such as satellite beam area, as a probability variable. Considerations should be given to the probability of existence of AESs in a specified small area in the airspace since the actual flight path may not be same in different days.

Furthermore, the number of aircrafts in specific beam area may not correspond to the simple ratio of beam area or number of beam to total area, but need to be adjusted with an appropriate factor on such value.

Similarly, since arrival data or call in time will occur in random, message arrival rate in shorter period, such as in 1 second for data or 3 minutes for voice, will not be the simple ratio of duration, and need to be adjusted with an appropriate factor if the base data are obtained in longer period such as in hour.

It is suggested that rules of geographical and temporal distribution of AES Count or information volume are defined and applied to the calculations. 
1.4 AES Count to be handled by GES under consideration

A concept of dividing total AES Count into individual AeES (or GES) in the network was accepted by the WP 4C, but some concerns were raised at the meeting that it may not be appropriate to divide AES Count simply by the number of GESs.

In the case of operating several GESs in a network, noting to provide redundancy to improve reliability of safety communications, it is generally considered to provide 100% capacity to all GESs when two GESs are in the network and 50% capacity to three GESs and so on.

Even if in the case of no redundancy, some additional capacity will be required to handle temporal concentration of AES to a specific GES except for the case where a coordination function for frequency swapping among GESs is working.

It is proposed to consider required capacity of the GES taking into account of availability of safety communications and to define an appropriate rule of allocation of AES Count to individual GES.

2.　Definitions

2.1　Number of AESs to be considered in the calculation

“AES Count” is basic information for the calculation of spectrum requirements and considered as “number of AESs”.

”Number of AESs” can be defined as “number of actually operating Aeronautical Earth Stations (AESs) within the specified service area of the satellite network under consideration in the busiest hour of the year”.

It is noted that “Logged-on AES” may not be appropriate to be used in this document since AES is usually logged-on before taking off and logged-off after landing at the airport. It is proposed to use “AES” instead of  “Logged-on AES” as active AES.

2.2 Service Area

In the frequency coordination, spectrum assignments to the network are usually for the specified “Service Area”.

In some cases, a service area may consist of several beams as cluster, and spectrum can be assigned to a group of beams.

In the determination of AES Count, difference or similarity between “Airspace”, “Service Area” and “Beam Area” need to be confirmed.

It is proposed that the term “service area” should be used in general instead of “beam” or “beam area”.

In the case of determining AES Count for a cluster of small beam elements, a process of dividing given AES Count to beam elements shall be determined taking into account of statistical variation of AES Count. Total spectrum requirements for the cluster can be obtained by calculating requirements for each beam element and then summing up all requirements taking into account of beam reuse factors.

2.3 Use of the term “AeES”

Although the definition is used in the Radio Regulations under the term “aeronautical earth station (AeES), it is phonetically hard to distinguish from “aircraft earth station (AES)”. The ICAO Annex 10 definition, which should be used, is Ground Earth Station (GES) which is also used in practice in the Inmarsat/MTSAT systems. 

It is proposed to use “GES” instead of “AeES” throughout the document to remove possible confusion and for simplification of the text.

3. Comments on Chapter 2

3.1 Reconfiguration of Chapter 2

As current sections 2.2.2 and 2.3.1 could be applied to all approaches, reconfiguration of Chapter 2 is required.

3.2 Consideration of approaches

(1) Approach 1 

There are substantial difficulties with the dispersive description of Approach 1, which introduces a lot of irrelevant complexity to pad up two trivial formulas. 

a) Concrete information of AES densities for all geographic areas (Table A-2 and 3) is required.

b) A method to convert AES Count in airspace (including ENR and ORP) to satellite service area is required.

c) As there is a concept of separating AES Count between ENR and ORP, its necessity and difference should be well analyzed.

(2) Approach 2

The rule of distribution of AES Count to small beam area taking into account of statistical distribution of AES in specific geographical area need to be determined such as considering Poison’s distribution.

(3) Approach 3

It is requested to develop an appropriate text to obtain AES Count from historical traffic statistics,

In this case, it is necessary to define what kind of information relating to the number of AESs from the operational data need to be obtained and how to process them to AES Count for the calculation.

An example of items to be obtained are listed as follows.


Satellite Network (Inmarsat-3 POR, MTSAT-2, etc.)


Ground Earth Station (Perth, Kobe, etc.)


Satellite Beam (Global, Spot X, Zone Y, etc.)


Direction (FWD, RTN)


AES ID (BA1234, JL001, etc.)


Time to start communication (UTC)


Time to end communication (UTC)

In addition, following items may also be obtained for communication traffic data


Type of Traffic (Data, Voice)


Type of Carrier (P600, C21000, etc.)

Information Volume Transmitted (bit or duration

4. Comments on the other Chapters

(1) Section 3.1.1

Further consideration for clarification and simplification would be required.

Step 1: This step may not be required.

Step 2: A concrete example of application to demonstrate that it is feasible in practice applying Table A-4 (Applicable services) is required.

Applying this table as intended in Chapter 3 (i.e. by introducing queuing theory) turns a difficult problem into an intractable one. 
Step 3: It is just too complex to be applied in practice. 

(2) Sections 3.1.2 and 3.2.2

As information volume should be based on the past traffic data records, it is required to give what kind of communication traffic information from the operational data need to be obtained and how to process them to averaged traffic volume for the calculation.

The process of obtaining data and voice traffic per AES is associated with the method of obtaining AES count for the packet data traffic and the circuit switched voice traffic.

ANNEX 2

Summary of discussions in SWG4C1 at the 2nd WP 4C meeting

1 
Issues raised by Annex 1 to the interim report

1.1 
Structure of Attachment 1

Proposal of improvement of the structure and simplification of the text were considered and noted.

1.2 
Hierarchy of distributing AES Count and integrating calculated spectrum

The subject was considered and agreed to work with such hierarchy and notations as a basis for developing the text.

1.3 
Geographical and temporal variation of AES Count or information volume
Annex 1 raised issues on geographical and temporal variation of AES Count, and proposed to consider such effects in the calculation of the AES count and information volume.

The SWG considered that all these points are important but not well known, and it will be picked up when specific proposals is provided.

1.4 
AES Count to be handled by GES under consideration
In the case of operating several GESs in a network, noting to provide redundancy to improve reliability of safety communications, it is generally considered to provide 100% capacity to all GESs when two GESs are in the network and 50% capacity to three GESs and so on.

Even if in the case of no redundancy, some additional capacity will be required to handle temporal concentration of AES to a specific GES except for the case where a coordination function for frequency swapping among GESs is working.

It is proposed to consider required capacity of the GES taking into account of availability of safety communications and to define an appropriate rule of allocation of AES Count to individual GES.

The SWG understood such case but will treat the situation of multiple GES as separate networks for the purpose of spectrum calculation.

1.5
Definition of AES count
The SWG considered proposal by the Annex 1 and agreed that “AES Count” is basic information for the calculation of spectrum requirements and considered as “number of AESs”.

Then, ”AES Count” is defined as “peak number of actually operating Aircraft Earth Stations (AESs) within the specified area of the satellite network and logged-on to that satellite network under consideration in the busiest hour of the year, where the busiest hour is the busiest hour of that particular area/beam. Note that the AES count should include only those AES which are expected to make use of the satellite network” and it is put in glossary and agreed not to use “logged-on AES” and to use “AES Count” consistently.

The number of AESs is the peak instantaneous number within the busy hour.  We need to give some further thought to the determination of the busy hour.

1.6 
Service Area

As there are many terms indicating geographic area to be considered for calculation such as “Airspace”, "domain", “Service Area”, “Beam Area”, "Zone" and so on.

It was proposed to confirm usage of those terms, and the term “service area” should be used in general instead of “beam” or “beam area”.

The SWG decided that spectrum requirements should be made beam-by-beam but other term may be used as consideration of AES count.

1.7 
Use of the term “AeES”

As indicated in Annex 1 and ESA contribution, it was proposed to use “GES” instead of “AeES” throughout the document to remove possible confusion and for simplification of the text, although the definition is used in the Radio Regulations under the term “aeronautical earth station (AeES)”,
The SWG agreed to use "GES" and it was added to glossary.

2.
Discussions on Approaches

(1) 
Approach 1

The approach 1, originally proposed by Canada/USA, is difficult to understand since it is voluminous and complicated. It was noted that the text needs to be reviewed and simplified. If possible, consider coordination with other approach as appropriate.
(2) 
Approach 2

Some issues in approach 2, conversion from AES count in service area to beam area, overlapping between spot beams area and global beam area and beam concentration factor in the case of cluster beam, were discussed among Canada, Inmarsat and Japan, but were not fully agreed.

It was decided that discussions on this issue should be continued towards the next WP 4C meeting.

(3) 
Approach 3

Inmarsat proposed a new text to obtain AES Count and traffic volume from historical traffic statistics,

After discussions, it was agreed to obtain traffic volume based on following information obtained from operational data. However method to obtain AES count was not clearly indicated.

· Satellite network/associated GES

· Beam: Global/spot within  the satellite

· Calendar day

· Hour (0-23 hours)

· Traffic unit (kbit for packet data traffic (forward and return directions) and min for circuit switched voice traffic)

· Volume of traffic (kbit or min) and the associated AES ID.

3. Discussions on communication volume

Calculation of Information volume for data carriers using queuing model proposed by Canada/USA was discussed but it was suggested to review and simplify if possible.

Calculation of Information volume for data carriers determined from historical records was considered and agreed.

4. Other discussions 
Proposal from ESA to include other domain (TMA and APT) in the calculation was noted and reflected in the main text of the working document.

For the process of determining AES count, it was desired appropriate databases to give geographical and temporal distribution of number of aircraft throughout the world including different type of aircraft, such as passenger flight, cargo, general aviation and government.

ANNEX 3

Preliminary draft items to be discussed by WG-F

for the future WP 4C meetings
1. Actions to prepare for the future WP 4C meeting

1.1 Consideration of output documents provided by WP 4C meetings on the methods of calculation of AES count and volume of traffic requirements to ensure required quality of service for the AMS(R)S communications

1.2 Improvement of those methods as more applicable and practicable procedure as draft new Recommendation.

1.3 Method of validation for the calculated spectrum requirements

1.5 Preparation of materials to be used for respective Administrations and ICAO developing contributions to the next WP 4C meeting.

2. Action to be taken by ICAO on evaluating AMS(R)S traffic requirements received from individual administrations under “invite ICAO” in Res. 222

2.1 Consider procedures to evaluate/validate AMS(R)S traffic requirements received from administrations 

2.2 Consider possibility of obtaining appropriate supporting information for the evaluation of AMS(R)S spectrum requirements such as a database of global and regional aviation traffic requirements

2.3 Confirm role and position of ICAO relating to AMS(R)S spectrum prioritization and protection

-----------------------------
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