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(Presented by K. INOGUCHI, Japan)

(Prepared by Y. SUZUKI)
	SUMMARY

	This document presents a preliminary draft contribution to the third meeting of the ITU-R WP 4C on methods to be considered for the WRC-11 Agenda Item 1.7 including possible elements for the CPM report under consideration in Japan.

	ACTION

	WG-F members are asked to consider this working paper and include its sense in the ICAO contribution or other appropriate actions to WP 4C meetings.


WRC-07 adopted WRC-11 agenda item 1.7 in order to ensure long-term spectrum availability and access to spectrum necessary to meet requirements for the aeronautical mobile-satellite (R) service (AMS(R)S) in the 1.5/1.6 GHz bands, and to take appropriate action on this subject, and requested ITU-R to conduct the appropriate technical, operational and regulatory studies to ensure long-term spectrum availability for the AMS(R)S in accordance with Resolution 222 (Rev.WRC-07).

The WP 4C decided to consider options for technical or regulatory means to satisfy the Agenda Item 1.7 at its third meeting for the considerations of the feasibility and practicability of these options at its following meetings. 

This document presents a preliminary draft contribution including possible elements for the CPM report as shown in Appendix 1 under consideration in Japan.
WG-F members are asked to consider this working paper and include its sense in the ICAO contribution or other appropriate actions to WP 4C meetings.

Appendix 1  Preliminary draft contribution to the third meeting of the ITU-R WP 4C under consideration in Japan " Methods to be Considered for the WRC-11, Agenda Item 1.7"

Appendix 1

Preliminary draft contribution to the third meeting of the ITU-R WP 4C under consideration in Japan 
Methods to be Considered for the WRC-11, Agenda Item 1.7
1. Introduction

WRC -07 adopted WRC -11 agenda item 1.7 in order to ensure long-term spectrum availability and access to spectrum necessary to meet requirements for the aeronautical mobile-satellite (R) service (AMS(R)S) in the 1.5/1.6 GHz bands, and to take appropriate action on this subject, and requested ITU-R to conduct the appropriate technical, operational and regulatory studies to ensure long-term spectrum availability for the AMS(R)S in accordance with Resolution 222 (Rev.WRC-07).

The WP4C reviewed the work plan at its second meeting and decided to consider options for technical or regulatory means to satisfy the Agenda Item 1.7 at the third meeting for the considerations of the feasibility and practicability of these options at the fourth meeting. 

This document presents draft elements for the CPM report as shown in Annex 1 for the consideration at the WP 4C meeting to provide a list of possible methods to satisfy WRC-11 Agenda Item 1.7.

2. Discussions

Although R.R. No. 5.357A and Resolution 222 indicate priority access and protection for the required spectrum to the AMS(R)S in 1.6/1.5GHz bands, current practice is not considered to be sufficient nor realistic. 

The frequency band concerned is already saturated by many MSS operators, and getting complicated by many interactive networks, therefore it is difficult to solve such problems in normal bi-lateral coordination.
To improve this situation, regional multilateral fora for MSS networks have been established to consider short term, i.e. yearly, spectrum assignments for all MSS networks equally including AMS(R)S networks.

As a matter of fact, despite of the provisions of R.R. and Resolution, it has been difficult to satisfy spectrum requirements and protection of AMS(R)S network for about ten years since there is no practical measures to give a priority to AMS(R)S, and therefore long-term and stable use of the spectrum for future aeronautical safety communications including planned AMS(R)S networks will not be ensured.

As indicated in the WP 4C work plan, it is necessary to consider options for technical or regulatory means in order to ensure adequate access to spectrum to accommodate the AMS(R)S requirements, in order to determine the feasibility and practicability of these options at the next meeting.  For the purpose of asking contributions to satisfy the Agenda Item 1.7, some ideas for the possible methods are shown as the examples below, and possible elements for the draft CPM report are provided as shown in Annex 1.

It is noted that the following examples are only for the purpose of discussions and do not intend to show any preferences.

Method 1

Provide WRC-11 Resolution indicating to assign estimated spectrum requirements based on the spectrum forecast to the AMS(R)S networks prior to assign the spectrum for the other MSS networks in the process of (multilateral) frequency coordination.  

Method 2

Modify current footnote No. 5.357A or provide WRC-11 Resolution indicating to reserve sufficient frequency range for the AMS(R)S to satisfy estimated long term spectrum requirements.  Other MSS networks may share this range under non-interference basis with AMS(R)S, but yield it if required.

Method 3

Provide new footnote to allocate sufficient frequency range for the AMS(R)S satisfying estimated long term spectrum requirements.  Other MSS networks may share this range under non-interference basis with AMS(R)S, but shall ensure priority access for the AMS(R)S requirements.

3. Conclusion

It is proposed that the WP4C considers Annex 1 and list up methods that may satisfy WRC -11 Agenda Item 1.7 for further consideration, including their advantages and disadvantages as well as their practicality at the next meeting.

Annex 1

Possible elements for the Draft CPM Report

WRC-11, Agenda Item 1.7

"consider the results of ITU-R studies in accordance with Resolution 222 (Rev.WRC-07) in order to ensure long-term spectrum availability and access to spectrum necessary to meet requirements for the aeronautical mobile-satellite (R) service, and to take appropriate action on this subject, while retaining unchanged the generic allocation to the mobile-satellite service in the bands 1 525-1 559 MHz and 1 626.5-1 660.5 MHz."

1. Introduction
This document presents possible elements for the draft CPM report of WRC-11 Agenda Item 1.7 for the considerations at the WP 4C meeting.

2. Background

The International Civil Aviation Organization (ICAO) standardized the use of the 1.6/1.5 GHz band in 1995 as an essential element of aeronautical mobile satellite systems to enable safety communications, and spectrum demand will increase for the next generation of aeronautical satellite communication systems.

At WRC-97, the sub-bands 1545-1555 MHz (space-to-Earth) and 1646.5-1656.5 MHz (Earth-to-space), which had been exclusively allocated to aeronautical mobile-satellite service (AMS(R)S) for communications relating to the safety and regularity of flights (messages with priority 1 to 6 as per Article 44 of the Radio Regulations) were made generic mobile-satellite service (MSS) allocations with a provision, now amended and renumbered as No. 5.357A, to prioritize and protect AMS(R)S.  WRC-2000 considered this subject again and adopted Resolution 222 (WRC-2000) resolving that, administrations shall ensure that the spectrum needed for AMS(R)S communications within priority categories 1 to 6 of Article 44, and that administrations shall ensure that MSS operators carrying non-safety-related traffic yield capacity to accommodate the spectrum requirements for AMS(R)S communications,  This could be achieved in advance through the coordination process, when necessary and where feasible, through prioritization and real-time pre-emptive access. The concept of real-time pre-emption was introduced in the footnote as an expedient mechanism to open the sub-bands of 1545-1555 and 1646.5 - 1656.5 MHz to generic MSS, and therefore ITU-R was invited to complete studies to determine the feasibility and practicality of prioritization and real-time pre-emptive access between different networks.

However, these frequency bands are fully occupied and thus it is difficult to accommodate required spectrum for safety services, although it is prioritized and protected by the above provisions.

As the demand for AMS(R)S communication to support ICAO CNS/ATM system is increasing, it is urged to study other appropriate methods to ensure long-term and stable spectrum availability for AMS(R)S in these bands, and to provide appropriate regulatory and operational provisions.

Although R.R. No. 5.357A and Resolution 222 indicate priority access and protection for the required spectrum to the AMS(R)S in 1.6/1.5GHz bands, it is not considered that this rule is carried out really and faithfully. 

The frequency band concerned is already saturated by many MSS operators, and getting complicated by many interactive networks, therefore it is difficult to solve such problems in normal bi-lateral coordination.
To improve this situation, regional multilateral fora have been established to consider short term spectrum assignments for all MSS networks equally including AMS(R)S networks.

Therefore, spectrum requirements of the AMS(R)S networks are not fully satisfied in spite of provisions of the R.R. and Resolution, and long-term and stable use of the spectrum are not ensured since it is yearly assignments.

To satisfy the purpose of the Agenda Item 1.7, it is necessary to consider appropriate and practical methods to ensure the long-term spectrum availability and access to the required spectrum for the AMS(R)S.

3. Summary of technical and operational studies, and relevant ITU-R Recommendations and Reports

Relevant ITU-R Recommendations:

       M.1037

Bit error performance objectives for aeronautical mobile-satellite (R) service (AMS(R)S) radio link

       M.1089
Technical considerations for the coordination of mobile-satellite systems supporting the aeronautical mobile-satellite (R) service (AMS(R)S)

       M.1180
Availability of communication circuits in the aeronautical mobile-satellite (R) services (AMS(R)S)

       M.1229
Performance objectives for the digital aeronautical mobile-satellite service (AMSS) channels operating in the bands 1 525 to 1 559 MHz and 1 626.5 to 1 660.5 MHz not forming part of the ISDN

       M.1233
Technical considerations for sharing satellite network resources between the mobile-satellite service (MSS) (other than the aeronautical mobile-satellite (R) service (AMS(R)S)) and AMS(R)S

       M.1234
Permissible level of interference in a digital channel of a geostationary satellite network in the aeronautical mobile-satellite (R) service (AMS(R)S) in the bands 1 545 to 1 555 MHz and 1 646.5 to 1 656.5 MHz and its associated feeder links caused by other networks of this service and the fixed-satellite service

       M. [AMS(R)S SPECTRUM]  Methodology for estimating spectrum requirements of the Aeronautical Mobile-Satellite (R) Service

Relevant ITU-R Reports: 

       M.2073

Feasibility and practicality of prioritization and real-time pre-emptive access between different networks of mobile-satellite service in the bands 1 525-1 559 MHz and 1 626.5-1 660.5 MHz

      M. [AMS(R)S SPECTRUM FORECAST]  [Long term spectrum forecast of the Aeronautical Mobile-Satellite (R) Service]
4. Analysis of the results of studies
ITU-R has carried out the studies on this subject since the year 2000 mainly focusing on the AMS(R)S in the bands 1 545-1 555 MHz and 1 646.5-1 656.5 MHz, and adopted Report 2073 concluding that "prioritization and inter system real-time preemption" is not practical and, without significant advance in technology, is unlikely to be feasible for technical, operational and economical reasons.  This means that "inter system real-time preemption" will not be an effective method to ensure long-term spectrum availability and protection for the AMS(R)S communications in these bands.

At the WRC-07, Resolution 222 (WRC-07) further invited ITU-R to conduct, in time for consideration by WRC-11, the appropriate technical, operational and regulatory studies to ensure long-term spectrum availability for the AMS(R)S, and WP 4C studied this matter developing DNR M. [AMS(R)S SPECTRUM], methodologies to estimate spectrum requirements of the AMS(R)S.  Then, WP 4C provided a draft Report M. [AMS(R)S SPECTRUM FORECAST] concluding [that spectrum requirements for the AMS(R)S in the year 2035 would be around [5] MHz, if sufficient measures for the efficient use of the AMS(R)S spectrum is developed and incorporated them into all AMS(R)S networks globally at that time.

It is noted that additional 2 x 7 MHz for the MSS was allocated at the WRC-2003, this allocation is inappropriate for the safety communications made by the AMS(R)S networks since it is unable to use for the seamless worldwide operations due to the regional limitation and complicated sharing conditions in those bands.

5. Methods to satisfy the agenda item

The satisfaction of this agenda item will likely require several methods as each deal with a different regulatory and/or operational approach.  Each method described below is independent from, but could be complementary to, others.  Therefore, selection of any Method should not be taken to mean that other methods should not be selected anymore.  All methods may address modifications of RR Article 5 of AMS(R)S allocations in the Table of Frequency Allocations and additions or modifications of footnotes and Resolution(s) to support:

5.1  Method 1

Provide WRC-11 Resolution indicating to assign estimated spectrum requirements based on the spectrum forecast to the AMS(R)S networks prior to assign the spectrum for the other MSS networks in the process of (multilateral) frequency coordination.  

(a) Advantages:


[TBD]

(b) Disadvantages:


[TBD]

5.2  Method 2

Modify current footnote No. 5.357A or provide WRC-11 Resolution indicating to reserve sufficient frequency range for the AMS(R)S to satisfy estimated long term spectrum requirements.  Other MSS networks may share this range under non-interference basis with AMS(R)S, but yield it if required.

(a) Advantages:


[TBD]

(b) Disadvantages:


[TBD]

5.3  Method 3

Provide new footnote to allocate sufficient frequency range for the AMS(R)S satisfying estimated long-term spectrum requirements.  Other MSS networks may share this range under non-interference basis with AMS(R)S, but  shall ensure priority access for the AMS(R)S requirements.

(a) Advantages:


[TBD]

(b) Disadvantages:


[TBD]
____________________
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