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	Summary

This document informs current status of the study on spectrum availability and protection for the AMS(R)S in ITU-R WP8D.  WG-F members are encouraged to participate to activities in the ITU-R Study Group and to provide appropriate information for determining practicability and applicability of real-time pre-emptive access for AMS(R)S between different networks.


1.  Introduction

This information paper introduces chairman's report of the 14th meeting of ITU-R Working Party 8D (WP8D) on the Work Plan responding to a request by Res.222 (WRC-2000) and explains some problems for the work to determine feasibility and practicability of prioritization and real-time pre-emptive access for Aeronautical Mobile Satellite (R) Service (AMS(R)S) between different networks.  Active participation and contributions from aeronautical community on this matter are expected.

2.  WP8D activities

The 2000 World Radio Conference (WRC-2000) adopted Resolution 222 to ensure spectrum availability and protection for the AMS(R)S, and requested to ITU-R to determine feasibility and practicability of prioritization and real-time pre-emptive access for AMS(R)S between different systems.  To respond this request, ITU-R WP8D is studying this issue since the 10th meeting in autumn 2000, and provided a work plan to meet the request of Resolution 222.

WP8D developed a working document as indicated in the Annex 1 at the 14th meeting in autumn 2002, and decided to continue this work to the next SG8 study period (2003 to 2007).

3.  Problems

The concept of the real-time pre-emptive access was proposed as an expedient to open the bands of 1545-1555, 1646.5 - 1656.5 MHz, which was formerly allocated exclusively to AMS(R)S, to generic MSS.  Such function is referred in current Radio Regulations and Resolutions with expectation of applying it to the cases between different networks since it is used in the same network.  However, there are no actual MSS systems providing inter-system pre-emptive access functions and there are no plans and no methods of inter-system pre-emptive access available.

If such pre-emptive access were to be used as a measure to ensure required frequency for the AMS(R)S in the future, it is necessary to clarify that all requirements for AMS(R)S communications will be satisfied, and to demonstrate that such functions are technically and economically available.

If there are no possibility of such functions, it is necessary to propose to remove such references to AMS(R)S protection from R.R. and Resolution, and to propose other effective measures.  It is also required to provide associated detailed information relating to AMS(R)S including trend of frequency requirement.

4.  Information to be provided for WP8D

It is necessary to provide appropriate information to make better understandings on aeronautical safety communications for ITU-R participants including necessary condition of AMS(R)S communication .  Following actions are necessary to provide as an information for the WP8D Work Plan.

(1)  Necessary conditions of AMS(R)S communications, in particular the information of allowable connection delay. 

(2)  Opinions about the applying pre-emptive access to aeronautical safety communications.

(3)  Trend of frequency demands for AMS(R)S communications in the 1.6/1.5GHz bands.

(4)  In addition, provide the information indicated in the WP8D working document as attached.

The next WP8D meeting is to be held in Geneva from November 25, 2003.

5.  Conclusion

Results of the WP8D study on prioritization and real-time pre-emptive access to ensure spectrum availability and protection for the AMS(R)S communications for the future as requested by Res.222 will be important for WRC-07 to determine whether AMS(R)S matters are acceptable for WRC-10 agenda item or not.

WG-F members are asked to provide as much information relating to the work plan as possible to the WP8D meeting in November 2003 through their respective radiocommunications Administration.

Annex 1:  WP8D/14 Chairman's Report (extract)
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3
Study by Sub-Working Groups

3.2
IMT-2000 and Sharing within the Mobile Satellite Service (SWG 8D2)

Sub Working Group (SWG) 8D2 met to consider contributions related to IMT-2000 and sharing between systems in the mobile satellite service (MSS). 

The Sub Working Group dealt with 24 documents.  Two drafting groups were formed to deliberate on IMT-2000 and Interference and Coordination criteria.  The drafting groups produced 11 output documents that included 4 draft revised Recommendations, 1 Working Document and 6 Liaison Statements. 

The SWG reviewed Questions 83, 110, 211 and 228 and decided that none should be eliminated.  The date by which all studies on these Questions should be completed was extended to 2005.  It was decided not to carry forward any documents to the next meeting. With regard to Attachments to past Chairman’s Reports, Document 8D/255, Attachments 8 and 13 were eliminated.  Doc. 8D/255, Attachment 12 was eliminated and superseded by Att. 4 to this meeting report and Doc. 8D/357, Attachment 4 was eliminated and superseded by Document 8/117. 

3.2.1
Interference/Coordination Criteria (AMS(R)S) (DG 8D2A)

Input Documents: 
8D/255(Att.12), 8D/351, 8D/372, 8D/380

Output Documents: 
8D/TEMP/208 (WD), 8D/TEMP/209 (LS) 

(1)
Determination of feasibility and practicability of prioritization and real-time pre‑emptive access for AMS(R)S

Drafting Group 8D2A discussed the Documents 8D/372 from Japan and 8D/380 from Canada addressing items indicated in the Work Plan (Attachment 12 to Doc. 8D/255), to determine feasibility and practicability of prioritization and real-time pre-emptive access requested by Res. 222 (WRC-2000). 

It was unanimously agreed that the study on the Work Plan needed to be continued to the next study period since the subject is important and urgent so that activities and results of the study would be considered at a future WRC in accordance with Res. 801, item 3.2. 

According to Document 8D/372, DG 8D2A examined and re-organized currently available information, including new contributions, by allocating them to items indicated in the Work Plan and indicated open items to invite further contribution. 

During a discussion, the delegation of France provided additional information relating to definitions, including activities ongoing in Europe for the AMS(R)S applications in the core area of Region 1 and the requirement for it.  Although this information was not an official contribution, DG 8D2A noted it as useful information for the Work Plan and expected a contribution to the next meeting. 

Document 8D/380 was presented as a material mainly to identify scenarios where real-time pre‑emption would be required.  This document suggested that an AMS(R)S resource management process would be required to enable the spectrum resource transfers in the context of multiple systems offering AMS(R)S, commercial, and combined services.  

DG 8D2A recognized that, although some mobile satellite networks currently provide intra-system pre-emptive access functions, there are no actual MSS systems providing inter-system pre-emptive access functions yet, and there are no methods of inter-system pre-emptive access yet developed.   As such implementations will take some time especially for aeronautical safety communications systems and the use of pre-emptive access has not been demonstrated at this time, the work under Res. 222 needs to be continued in the next study period. 

DG 8D2A then provided the working document compiling currently available information for future study in Att. 4 to this meeting report. 

(2)
Liaison statement from WP8B

Considering Doc. 8D/351, a liaison statement from WP 8B, DG 8D2A appreciated this proposal, and decided to ask WP 8B to provide the results of the study and progress, as they become available. 

DG 8D2A also decided to indicate that the Work Plan was established initially focusing on AMS(R)S spectrum availability since no input on GMDSS had been received and that WP 8D welcomed any information on GMDSS requirements that WP 8B considers to be useful for this work. 

DG 8D2A then prepared a liaison statement Doc. 8D/TEMP/209 (see Att. 6 to this meeting Report), to which the Att. 4 to this meeting report was attached.

(3)
Report to Study Group 8

DG 8D2A understood that it was necessary to inform Study Group 8 of the progress of the study under the Work Plan on AMS(R)S and to ask for appropriate direction, since the study is requested by Res. 222 (WRC-2000) and is to be considered in WRC-03 Agenda item 7.2 for the provisional agenda item of WRC-05/06 under Res. 801 item 3.2. 

Attachment 4

Source :

Document 8D/TEMP/208

Reference :
Questions ITU-R 83-3/8, ITU-R 110-1/8, Res. 222 (WRC-2000)

Working Document

Determination of feasibility and practicability of prioritization and real-time 
pre-emptive access between different networks of MSS in the
bands 1 525-1 559 MHz and 1 626.5-1 660.5 MHz(
1
Introduction and background

At WRC-97 the MSS allocations in the 1 525.0-1 559.0 MHz and 1 626.5-1 660.5 MHz bands were made generic, and Resolution 218 was adopted. At WRC-2000, this resolution was replaced with Resolution 222. Resolution 222 (WRC-2000) resolves 2 states:
“that administrations shall ensure the use of the latest technical advances, which may include prioritization and real-time pre-emptive access between MSS systems, when necessary and where feasible, in order to achieve the most flexible and practical use of the generic allocations.”

Resolution 222 (WRC-2000) also invites ITU-R “to complete studies to determine the feasibility and practicality of prioritization and real-time pre-emptive access between different networks of mobile-satellite systems as referred to in resolves 2 above, while taking into account the latest technical advances in order to maximize spectral efficiency”.

[No major studies were put forward to address the above issues at the WRC-2000. This was mainly due to reluctance of the study participants that practical use of spectrum requirements information for distress, urgency and safety services was questionable. Over the past two decades, we have seen a number of spectrum requirement forecasts for safety services in these bands, some exceeding the available spectrum. And meantime, the safety services occupy only a small fraction of total capacity in use. It has been due to foresight of the administrations and MSS system planners that the generic MSS spectrum allocations were introduced, conditional to distress, safety and urgency related communications having priority over other services. This solution has been the corner stone of advancement of MSS systems both for safety and non-safety services. If the forecast spectrum requirements of such an assessment were put aside on exclusive basis for these services, then we had returned to the situation of segmented spectrum allocations and away from MSS generic allocations. Furthermore, there are attempts to interpret prioritization and real-time pre-emption only in the context of capacity planning at spectrum coordination stage, i.e. returning to spectrum segmentation approach.]

The pressing need to act diligently on the resolution of this issue comes from the fact that preliminary agenda item of WRC-05/06, Item 3.2 of Res. 801 (WRC-2000), calls for a review of the studies made in accordance with Resolution 222 and that the spectrum allocated in this portion of the spectrum to the MSS and AMS(R)S is almost fully occupied.

WP 8D considered contributions on this subject, and a work plan was established at the eleventh meeting of WP 8D and was enhanced at the twelfth meeting (Doc. 8D/255 Attachment 12).

This working document compiled useful contributions addressing the Work Plan by clarifying open items, and requests further contribution to accelerate the work.

2
WP 8D Work Plan

The Work Plan responding the request of Res. 222 (WRC-2000) was established in the 11th WP 8D meeting (Doc. 8D/140(Rev.1) Attachment 15) and additional information was added at the 12th meeting (Doc. 8D/255 Attachment 12) for further study. The Work Plan indicates steps for determining feasibility and practicability of real-time pre-emptive access as below.
(
Completion of revision of Recommendation ITU-R M.1089.

(
Definition of the terms “immediate availability” and “real-time pre-emptive access”.

(
Identification of scenarios where real-time pre-emption would be applied.

(
Investigation of potential methodologies and mechanisms to accommodate prioritization and call pre-emption processes (e.g. spectrum reserve pool).

(
Determination of feasibility and further development of technical and operational factors relating to the interface architecture between MSS systems operating in the frequency band of interest.

3
Information currently available for the Study

Current information available for each subject indicated in the Work Plan is compiled as follows.

3.1
Definitions of the terms “immediate availability” and “real-time pre-emptive access”

3.1.1
Immediate availability and real-time pre-emptive access [Source: Doc. 8D/79 § 3.1]
ITU-R Radio Regulations footnotes S5.353A, S5.357A and S5.362B use the terms “immediate availability”. ITU-R Resolution 222 also addresses the terms “real-time pre-emptive access”. Some have questioned what “immediate” and “real-time” mean in terms of time (in seconds, minutes, etc.) to accomplish the actions intended.

Two questions arise:

•
Do “real-time” and “immediate” mean about the same thing?

•
What is the time period from when the action is desired to when it is completed?

The term “immediate” means a very short period of time (such as a few seconds) as perceived by an individual. An engineer trying to implement this would look at what is possible from a technology point of view and laws of physics. There is also the operational aspect, where an action in not needed in an instant but depends on the operational environment. Therefore, “immediate” could be a range of values.

From a regulatory point of view it may be difficult to define the term “immediate”, as it would have different values dependent on the operating environment. However, if “immediate” were defined as an action that takes ten seconds for a certain oceanic area, it would be then difficult to define it as five seconds for a certain domestic area. It would be required to have one meaning for this term, as it applies to the MSS frequency bands of interest. The term “immediate” can be defined as a period of time “less than X seconds”, “X”, to be determined. The value “X” should account for propagation delays, computer processing time, authentication, etc; however, this figure may not have to include all such parameters.

In some similar environments, values of “X” is not defined even within the more advanced standards, such as the AMSS. For example, the pre-emption capability defined within the AMSS standards, Transmitter/Channel Muting, which requires the Aeronautical terminal to mute either a specific channel or their entire transmitter within the stated conditions:

•
Selective Release: An Aeronautical terminal shall inhibit transmission on the designated channel frequency within four seconds from the reception of the frame containing a Selective Release signal unit at the transceiver antenna port.

However:

•
In-process transmissions of lower priority shall be pre-empted immediately when necessary to support higher-level priority communications in accordance with the standards, as appropriate. 

There is no definition of the time limits within which the channel has to be made available for use. Considering the protocol handshaking needs to ensure proper termination of the call, it is expected that a few seconds of time is required to accomplish this task for a given percentage of time.

3.1.2
Proposed definition [Source: Doc. 8D/372 § 4.1.2]
Taking into account above and CPM-99 Report, following definitions are proposed for further consideration:

“immediate availability”: state of spectrum assignment by the network for required channels to the safety communication are ensured any time without delay “prioritisation”: the state of assignment by the network for the first available channel to the safety communications “real-time pre-emption”: termination of some operating non-safety communications by the network to establish the safety communications within specified delay, i.e. [3] seconds.

3.2
Identification of scenarios where real-time pre-emptive access would be applied

3.2.1 
Requirement of AMS(R)S communications

3.2.1.1
Characteristics of AMS(R)S communications 
[Source: 8D/255, Att. 12 Annex 3 § 2, 8D/372 § 4.1.1]

According to ICAO definitions (Annex 10, Vol. III, Chapter 3), AMSS communications consist of the following communications:

a)
ATSC (air traffic service communication):

Communication related to air traffic services including air traffic control, aeronautical and meteorological information, position reporting and service related to safety and regularity of flight.

b)
AOC (aeronautical operational control):

Communication required for the exercise of authority over the initiation, continuation, diversion or termination of flight for safety, regularity and efficiency reasons.

c)
AAC (aeronautical administrative communication).

d)
APC (aeronautical passenger communication).

As a safety service, AMS(R)S communications include ATSC and AOC above.
3.2.1.2
Types of AMS(R)S communications and FIR organization

There are two kinds of AMS(R)S communications: data and voice. It is necessary to handle them separately because their natures are different.

Data communication is mainly used for routine communications such as air traffic control and aeronautical operational control. There are two different natures of channel requirements, such as indispensable channels to be assigned to each beam for communication control, channels to be assigned to each airspace for air traffic control and flight information service, and other AOC communication channels proportional to the number of operating aircraft.

As for voice communication, it is mainly used for transmission of non-routine information that data communication would have some difficulties with. Accordingly it is necessary to reserve at least one channel per designated operational coverage area (sector) in the flight information region (FIR) for the need of unexpected communication such as in the case of sudden meteorological deterioration, situations causing a risk to the aircraft and revision of flight plan. For AOC communications, their traffic will be proportional to the number of operating aircraft as usual, except in non-routine situations.

Figure 1 illustrates the concept of the flight information region (FIR) divided into sectors.

Figure 1

Concept of the flight information region (FIR) and sectors
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3.2.1.3
Required performance of AMS(R)S communications
a)
Requirements of AMS(R)S communications

International civil aviation, through ICAO, established the need for message priority capabilities, which are reflected in ICAO SARPs, and are consistent with ITU Article S44. Annex 10 (of the ICAO Convention), Volume 1, Part II, Chapter 5, Section 5.1.8 defines a consistent set of aeronautical safety communications message types. A message priority capability is required in an aeronautical safety communications system to ensure that higher priority, time critical, messages can be sent while delaying lower priority, less time critical, messages.

The message priority capability gives a system the means to ensure that higher priority safety messages can be transmitted in a timely manner and before non-safety messages. In addition, since some safety messages are more critical in nature than others, the message priority structure extends to rating the relative priority of safety messages, such as that defined by RR Article S44, which defines the priority of AMS(R)S message types (Priorities 1 through 6).

Since there may only be a single data link circuit connecting an aircraft (for example) to the ground system, the message priority capability may extend to delaying the transmission of a portion of a lower priority message (which, for example, may be lengthy) to allow a higher priority message to be transmitted. For example, as defined by International Civil Aviation Organization (ICAO) Aeronautical Mobile Satellite Service (AMSS) Standards and Recommended Practices (SARPs), AMSS messages are “broken down” into “signal units” by the system. This capability allows the system to continue to send signal unit portions of a message as long as there are no higher priority messages to send. f a higher priority message appears, the transmission of signal units of a lower priority message are delayed until all the signal units of the higher priority message are sent. The system delivers the total message to the application layer after all the signal units are received.

b)
Transmission quality and reliability (availability)

The most important issue for aeronautical safety communications is that communication channels shall be surely established when required.

It is observed that characteristics of general telecommunication channels other than AMS(R)S, such as public telephone or entertainment broadband data transmission, are primarily concerned with transmission quality such as frequency response and distortion.

For the reliable communication for ATSC related services, AMS(R)S requires, for both data and voice communications, higher channel availability, integrity and continuity of service compared to that for general communication channels and higher response of channel access such as within a few seconds' delay even in the busy hour.
c)
Service area and beams 

From an operational and economical point of view, it is generally desired that normal traffic in a wide area will be handled by the global beam, and high traffic in congested airspace will be handled by spot beams.

3.2.2 
Conditions which pre-emptive access would be applied

3.2.2.1
Characteristics of aeronautical traffics [Source: 8D/255-Att. 12 Annex 3 § 3]

For identifying scenarios where real-time pre-emption would be required, it may be useful to estimate characteristics of peak instantaneous aircraft count (PIAC) using satellite communications as shown in Annex 2.

3.2.2.2
Conditions to be considered [Source: Docs. 8D/79 § 3.2, 8D/380 § 2-4]
The feasibility of prioritization and pre-emptive access has been demonstrated in the validation of AMS(R)S SARPs within the AMSS, assuming that all equipment meet the same standards. The MSS systems implemented in North America also have the capability to pre-empt their users’ call‑in-progress and clear the channels for use by an authorized third party. This has been achieved by requiring the MSS terminals to meet certain design requirements, as given in Section 3.2.4. The pre-empted spectrum is then transferred to the third party to accommodate the safety-related calls with the appropriate priority levels. This would require that the network control centers of all the MSS systems operating over the frequency bands of interest to be interconnected to each other. Interconnection (also referred to as interoperability) between network control centers of various MSS systems has been a subject of discussion for some time. The physical and technical definitions of this interface between the MSS systems are yet to be written.

Satellite Network Capacity Design:

The ability of an AMS(R)S network to meet quality objectives is dependent on the capacity of the network relative to the traffic loads offered to it. If insufficient capacity is available, access delays will increase. Capacity transfers from lower priority traffic may need to be invoked to satisfy delay requirements for AMS(R)S, substantially increasing delays for low priority communications.

Three of the resources that determine network capacity are:

•
satellite radio channels, 

•
ground earth station (GES) channel units, and

•
terrestrial interconnection ports.

Satellite radio channels are a limiter, but also a GES will be configured with a finite number of channel units of each required type and each operating speed. The number of terrestrial interconnect ports will also be finite. The capacity of a given GES is thus also limited by its complement of channel units and terrestrial connections. The available number of terrestrial ports also limits GES capacity. When the traffic reaches the carrying capacity of one or more of these channels, the GES will be operating at its limit, and may not be able to accommodate the full demand and meet the quality objectives for the affected service. Requesting additional satellite channels from other sources will not help unless the GES has the necessary channel units and terrestrial ports to make use of them. At any given point in time, the number of channels units and terrestrial port capacity thus place an upper bound on the amount of spectrum a GES can utilize. 

Sizing of the network and individual GESs would be carried out through traffic engineering. Forecasts of demand are made based on historical data, estimates of changes in future demand and knowledge of events that may require special accommodation. Estimates are then made of the resources required to meet the demand consistent with quality of service objectives. Resource estimates will also include provision for accommodation of some level of partial network failure that affects a subportion of the network.

Given access to sufficient resources, a well designed AMS(R)S network will most likely be provisioned to accommodate traffic peaks with a very high probability. The network will be essentially non-blocking for circuit-mode channels, and the probability of having to wait for packet mode access beyond acceptable limits will be correspondingly small. It should be rare at the network level to have to bring into service additional capacity to solve overload problems. Hardware and terrestrial interconnects can be expanded when necessary. However, the amount of coordinated spectrum available can only change at intervals determined by the regional coordination groups. Between coordination meetings, network traffic could grow rapidly in which case maintaining the required channel availability for higher priority AMS(R)S calls during peak traffic loads could require obtaining spectrum temporarily from other sources, or satisfying demand via other communication systems.

Factors affecting the Design of a AMS(R)S Resource Management Process:

The MSS systems implemented in North America have the capability within their systems to transfer capacity from lower-priority traffic and clear the channels for use by an AMS(R)S system operating via the same satellite. This has been facilitated by requiring the MSS terminals to meet certain design requirements, as given in Annex 1. The spectrum transferred is then available to accommodate the safety-related calls with the appropriate priority levels. However, in these systems, the capacity transfer is intra-system, in the sense that the spectrum is reallocated by each operator within its own system.

To be feasible, resource sharing beyond the intra-system case would require some scheme to manage capacity transfer among networks – an intersystem resource management process. This intersystem resource management process must be defined such that its implementation would result in fair and equitable pre‑emption practices by the different MSS operators serving AMS(R)S and other users while maintaining the required high level of availability for their priority services. 

To be effective and fair, an intersystem resource management process must include the effects of a number of factors. The following is a working list that may be expanded as additional factors are identified.

1)
Some MSS systems include both AMS(R)S and non-AMS(R)S components.

2)
An AMS(R)S system must have the ability to quickly bring additional channels on-line so that spectrum transferred may be used.

3)
An AMS(R)S system will generally have high priority (1-6) and low priority traffic. An AMS(R)S system should not request capacity from the intersystem resource management system unless all of its low priority channels have been reallocated to channels with priorities 1-6.

4)
The resource management schemes need to take account of the fact that MSS operators are planning satellite designs with a large number of spot beams. The high frequency reuse factor and small regions served by spot beams will provide additional flexibility to meet the AMS(R)S needs in a responsive timely manner.

5)
MSS systems that are designed to use small-spot beams have high frequency reuse factors and achieve high-efficiency. An AMS(R)S system with large beams that requests spectrum from such a system may cause spectrum in a large number of spot beams to be pre-empted, reducing the overall spectrum use efficiency of the band.

6)
A procedure would need to be developed for an AMS(R)S system to be able to anticipate and quantify real-time spectrum requirements so that a request meets the AMS(R)S system need without unnecessarily depriving other systems.

7)
More work would be needed to define “real-time”. The important criterion is that an AMS(R)S system obtains its required spectrum when it needs it. If that criterion is met, real-time may be seconds in some circumstances, and perhaps even minutes in others, while still ensuring aeronautical safety. The process of developing an intersystem resource management system should include a determination of the minimum practical time in which transfer can occur.

8)
The system that is asked to transfer spectrum would transfer spectrum that is vacant at the time of the request, not a pre-determined block. Therefore, the request from the AMS(R)S system would be for an amount of spectrum, and the response would necessarily include an identification of the frequency ranges being transferred. The AMS(R)S system would need the agility to rapidly incorporate those new blocks, without knowledge in advance of which specific frequencies they would obtain. 

9)
A mutually agreeable and fair procedure must be developed for the AMS(R)S system to determine when it could return the spectrum, again serving safety needs while not unnecessarily depriving other systems.

10)
AMS(R)S systems operate in areas where there are multiple systems with overlapping coverage areas. Some procedure would be needed, and need to be mutually agreed such that all operators needs are treated fairly in determining which systems would give up spectrum in any particular pre-emption event.

11)
Work is needed to estimate the expected size of spectrum requests. The impact of spectrum transfers of hundreds of kilohertz would be far different from spectrum transfers of a few tens of kilohertz, and the management process will be affected as well.

12)
All operators would need to mutually agree on the algorithms used by AMS(R)S operators to determine when and how much additional spectrum is required. 

13)
Managing such transfers would require the network control centers of all MSS to be interconnected to each other. Operators would have access to information as to the state of each other’s system. Information transferred would need to be sufficient to enable the resource management process while not revealing an unacceptable amount of proprietary information.

Intersystem resource management requires the solution to a large number of technical interface problems, and multilateral agreement on a large number of policy and management issues. While it has always been desirable to accommodate AMS(R)S systems on a real-time, intersystem basis, there are many practical issues that will require careful study for this to become a reality. 

3.2.3
Requirement for MSS networks to be operating in AMS(R)S prioritized bands

(Contributions are invited on this subject)

3.2.4
Requirement for MSS terminals to be operating in AMS(R)S prioritized bands

(Contributions are invited on this subject)
3.2.5
Possible scenarios for inter-system pre-emptive access
3.2.5.1
Possible Scenarios [Source: Doc. 8D/79 § 3.2]

The feasibility of prioritization and pre-emptive access has been demonstrated in the validation of AMS(R)S SARPs within the AMSS, assuming that all equipment meet the same standards. The MSS systems implemented in North America also have the capability to pre-empt their users’ call‑in-progress and clear the channels for use by an authorized third party. This has been achieved by requiring the MSS terminals to meet certain design requirements, as given in Annex 1. The pre-empted spectrum is then transferred to the third party to accommodate the safety-related calls with the appropriate priority levels.

This would require that the network control centers of all the MSS systems operating over the frequency bands of interest to be interconnected to each other. Interconnection (also referred to as interoperability) between network control centers of various MSS systems has been a subject of discussion for some time. The physical and technical definitions of this interface between the MSS systems are yet to be written.

3.2.5.2
Identification of scenarios by CPM-99 Report [Source: Doc. 8D/372 § 4.2]

Pending for contribution on this matter, the following scenario of CPM-99 Report are reproduced for information.

Item 2.1.3.1.2 (Inter-system prioritization and pre-emption) of the CPM-99 Report described that:

“… there may be multiple MSS service providers, some of which provide for AMS(R)S. This possibility will arise when system A's coordinated spectrum within the spectrum in which No. 5.357A apply is full of such traffic while system B's coordinated spectrum within the same bands is not fully used by the applicable traffic. System A's safety traffic would then first be required to pre-empt system B's non-safety traffic in the AMS(R)S spectrum or take up a vacant channel therein. System A's safety traffic would then be accommodated by the spectrum transferred by system B to system A on a temporary basis to alleviate the congestion. System B would initially transfer spectrum not currently in use and use pre-emption of ongoing calls as a last resort. There are MSS systems in operation today that are capable of removing spectrum not actively used by their system and pre-empting ongoing calls.  What remain in question are the overall feasibility of this option and the definition of the mechanisms for transferring such spectrum temporarily to another system”.

Also Item 2.1.3.1.1 (Intra system, inter-service prioritization and pre-emption) of the CPM-99 Report described that:

“The following technical provisions would be required to implement inter-system prioritization and pre‑emption and are applicable in the bands covered by the footnotes providing priority for AMS(R)S:

i)
MSS space, feeder link and control elements are to be capable, by design, of supporting the transmission of messages compliant with ICAO SARPs;

ii)
user terminals in the satellite networks providing AMS(R)S need to be placed under a control system which is capable of supporting AMS(R)S priority and real-time pre-emption;

iii)
user terminals in the satellite network providing AMS(R)S services need to be designed and operated in conformance with Recommendation ITU-R M.1234;

iv)
MSS space, feeder link and control elements need to be designed such that the AMS(R)S services could be integrated into the system operation. Specific design requirements must be clearly identified to ensure acceptable integration of the AMS(R)S. 

In addition, this scenario would require that the operation of any MES that accesses the relevant bands in an MSS system, providing AMS(R)S, be subject to certain requirements. These include:

i)
the terminals need to be frequency agile;

ii)
the terminals need to be automatically tuneable to any forward and return channel pair;

iii)
transmit and receive function need to be under constant control;

iv)
control protocols need to be implemented to permit pre-emption in a timely manner (to be identified by further study);

v)
the terminals must be assigned a communication channel before transmission is initiated. Under this scenario the requirements of safety traffic of AMS(R)S could be met by that system until the entire spectrum coordinated by that system in the relevant bands is full of such calls".

The above descriptions would be applicable to the inter-system prioritization and pre-emption, but some additional considerations would be necessary, such as;

i)
All networks using same frequency pool shall be interconnected between ground earth stations concerned by real-time high-speed data link;

ii)
High absolute frequency stability shall be required for satellite stations as well as earth stations among all networks concerned.

3.2.6
Other considerations

(Contributions are invited on this subject)

3.3
Investigation of potential methodologies and mechanisms

3.3.1
Categories of priority

(Contributions are invited on this subject)

3.3.2
Algorithms for pre-emption

(Contributions are invited on this subject)

3.3.3
Spectrum reserve pool 
3.3.3.1
Concept of spectrum reserve pool [Source: Doc. 8D/79 § 3.3]

The basic concept of operation between AMS(R)S and MSS has been to have a pool of frequencies in reserve that can be used by AMS(R)S when there is peak demand so that MSS user does not have to be pre-empted. This concept allows AMS(R)S access to more spectrum when needed without interruption of MSS services. Pre-emption would only be used in cases where there was a significant rise in demand for AMS(R)S in a short period of time, reducing the “spectrum reserve pool” to less than a minimum size or exceeding its resources. Furthermore, the AMS(R)S system would maintain a pool of additional resources in order to serve immediately any priority level traffic of the higher-priority services.

It would be helpful to identify scenarios that would necessitate activating a pre-emption mechanism.

1)
Within the MSS system not providing any safety services, the following scenarios may apply:

•
To maintain the “spectrum reserve pool” size above a certain level in order to satisfy immediately any spectrum request call by the MSS safety service provider.

•
To satisfy immediately any spectrum request call by the MSS safety service provider, when the amount of spectrum requested is beyond what is available in the “spectrum reserve pool”.

2)
Within the MSS system providing safety services, it would be necessary to have call pre-emption in the following scenario:

•
To release a lower-priority service in order to allow the reallocation of systemic resources to a higher level priority service. For example, in the AMS(R)S service calls with priorities 7 to 10 would be pre-empted to serve calls with priorities 1 to 6.

The time required to respond to the above situations is not uniform and each scenario can be handled in its own unique way. To succeed in developing and defining the prioritization and real‑time pre-emption access, it is very important to be able to develop the time constraints associated with different types of scenarios. This information could only be developed in collaboration between MSS system operators and safety service agencies.

3.3.3.2
Size of reserve pool [Source: Doc. 8D/255, Att. 12 Annex 3 § 3]

Appropriate size of reserve pool that allow commonly use between/among different mobile satellite systems regardless operating or not operating AMS(R)S communications shall be determined. It may be based on the characteristics (temporal and geographical distribution) as discussed in Section 3.2.2.1.

3.3.4
Interconnections between Networks (direct lines)

(Contributions are invited on this subject)

3.3.5
Data exchange format and protocols

(Contributions are invited on this subject)

3.3.6
Other considerations

(Contributions are invited on this subject)

3.4
Determination of feasibility and further development of technical and operational factors

Feasibility and practicability of inter-system real-time pre-emptive access will be assessed when the above investigations are completed, and appropriate technical and operational standards will be developed if the feasibility and practicability are confirmed.

4
Possible Draft Recommendation

Appropriate Draft Recommendation(s) will be provided after above investigations are completed accordingly.

5
Current conclusion

Although some mobile satellite networks currently provide intra-system pre-emptive access functions, there are no actual MSS systems providing inter-system pre-emptive access functions yet, and there are no methods of inter-system pre-emptive access yet developed.

Taking into account of these facts, the use of pre-emptive access is not demonstrated at this time and needs still further study.

The work under Res. 222 will continue in the next study periods. It is expected that any implementations will take some time especially for aeronautical safety communications system. Contributions to progress the work of the Work Plan are therefore urgently needed.
Annex 1 to Attachment 4

MSS terminal requirements currently applicable to North America
[Source: Doc. 8D/380 Annex 1]

The MSS systems implemented in North America have the capability within their systems to transfer capacity from lower-priority traffic and clear the channels for use by an AMS(R)S system operating via the same satellite. This has been facilitated by requiring the MSS terminals to meet certain design requirements, as below:

Requirement 1: 
All MSS terminal transmissions shall have a priority assigned to them that preserves the priority and preemptive access given to distress and safety-related communications sharing the band.

Requirement 2: 
Each MSS terminal with a requirement to handle distress and safety-related communications shall be capable of recognizing messages and call priority identification when transmitted from its associated Central Control Station.

Requirement 3: 
Each MSS terminal shall be assigned a unique terminal identification number that will be transmitted upon any attempt to gain access to the system.

Requirement 4: 
After an MSS terminal has gained access to a system, the mobile terminal shall be under control of a Central Control Station and shall obtain all channel assignments from it.

Requirement 5: 
All MSS terminals that do not continuously monitor a separate signalling channel shall have provision for signalling within the communications channel.

Requirement 6: 
Each MSS terminal shall automatically inhibit its transmissions if it is not correctly receiving a separate signalling channel or signalling channel within the communications channel from its associated Central Control Station.

Requirement 7: 
Each MSS terminal shall automatically inhibit its transmission on any or all channels upon receiving a channel shut-off command on a signalling or communications channel it is receiving from its associated Central Control Station.
Requirement 8: 
Each MSS terminal with a requirement to handle distress and safety-related communications shall have the capability within the terminal to automatically pre-empt its lower precedence traffic.

Annex 2 to Attachment 4
Estimation of peak instantaneous aircraft count (PIAC)
For identifying scenarios where real-time pre-emption would be required, it may be useful to estimate characteristics of peak instantaneous aircraft count (PIAC) using satellite communications.
a)
Conditions of estimation

To estimate PIAC, it is necessary to identify the following, inter alia:

–
applicable airspace: North Pacific, South East Asia, etc.;

–
season or time slot: both in the busiest hour and off-peak hour, etc.;

–
category of aircraft operation: scheduled, non-scheduled, etc.;

–
types of avionics.
b)
Target year's PIAC

Generally, the number of operating aircraft widely varies and needs to be investigated on an hourly, daily and seasonal basis. Peak value in the most busy hour in the year shall be obtained, or estimated by taking into account the growth rate for the year. The reference PIAC for the scheduled flight in some specific (reference) year may be obtained by investigating an airlines timetable database for the year, such as OAG (official airlines guide). An example of daily PIAC variation in Asia and the Pacific area is shown in Figure 1.

The basic PIAC for scheduled flights of the target year, which is N years later than the reference year, may be obtained by reference PIAC applying growth factor obtained by statistical data or yearly growth rate based on the economical growth.

The PIAC of non-scheduled flights may be estimated by applying the ratio of scheduled and non-scheduled flights. The PIAC of general aviation (GA) may be estimated by applying the ratio of scheduled and GA flights based on the statistical data of GA flight hours.

The target year's PIAC is then obtained by summing up the above PIACs, for scheduled flights, for non-scheduled flights and for general aviation.
c)
PIAC using satellite communications

The PIAC using satellite communications in the specified airspace may be obtained as the product of target year's PIAC and the ratio of aircraft using satellite communication.

It is considered that communication traffic is nearly proportional to the number of the aircraft operating aircraft.

Figure 1

Example of PIAC (Asia and Pacific zone)

[image: image2.wmf] 


	NOTES:
	JPN: Japan
SEA: South East Asia
SOC: South Oceania
	NOP: Northern Pacific
SAS: South Asia

	NEA: North East Asia
NOC: North Oceania
Sum: Summation


Attachment 6

Consolidation of Liaison statements to other fora

8
Liaison statement to Working Party 8B

Use of the bands 1 525-1 559 MHz and 1 626.5-1 660.5 MHz by the mobile-satellite service

Source: Document 8D/TEMP/209 (Document 8B/304)

Contact:
Alain DELRIEU


E-mail: alain.delrieu@aviation_civile.gouv.fr
Subject:
Resolution 222 (WRC-2000)

Status:
For information

Working Party 8D at their 14th meeting took note of the liaison statement from WP 8B (Document 8D/351) ensuring of their willingness to assist WP 8D in the ongoing studies within the scope of Resolution 222 (WRC-2000) to determine the feasibility and practicality of prioritisation and real-time pre-emptive access between different networks of MSS systems.
WP 8D appreciated this proposal, and will inform WP 8B of the results of their studies progress and results on this subject, as they become available.

WP 8D hereby provides the Work Plan (see Section 2 of Attachment 1) which initially focuses onto AMS(R)S, since no input on GMDSS has been received so far. WP 8D would welcome any information on GMDSS requirements that WP 8B considers to be useful for this work.

Work is currently on-going collecting needed requirements details, investigating all the technical aspects involved, and developing the working document given in Attachment 1. 
Attachment 1:
Document 8D/TEMP/208 (see Attachment 4 to this meeting Report)
__________________

( 	The studies under this Work Plan should address both GMDSS and AMS(R)S. Contributions so far have forcused for AMS(R)S. Contributions for GMDSS requirement are requested.





PAGE  
17

_1064689457.doc
[image: image1.png]4000

asm
amn
2500
200
150
1000

£

[ysyeny]uorsay

[
02z
[
[
o061
ooal
oot
LTS
oogt
ot
oozt
o0zt
[
oot
[
o0
oo
o0
[
ooy
e
e
ot
oo

aMT

[Co 0P —o—NoF ——NEA — oA+ =00 =500 —5—5un]








