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	SUMMARY

	This Working Paper presents a result of the study on the PIAC in Asia-Pacific area for PIAC method as an element for the ICAO response to the above liaison statement for the consideration in the WG-F meeting.

	ACTION

	The WG-F members are asked to consider this working paper and to develop ICAO contribution to WP 4C responding to its liaison statement relating to WRC-11 Agenda Item 1.7 appropriately.


1.  Introduction

Resolution 222 (Rev. WRC-07) invites 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 aeronautical mobile-satellite (R) service (AMS(R)S) including:

(i) to study, as a matter of urgency, the existing and future spectrum requirements of the aeronautical mobile-satellite (R) service;"...... .

The ITU-R WP 4C decided to develop a methodology to estimate spectrum requirements of the AMS(R)S communications and developed a working document towards Preliminary Draft New Recommendation, ITU-R Rec. M.[AMS(R)S SPECTRUM] "Methodology for the estimation of the aeronautical mobile-satellite (R) service spectrum requirements" at its second meeting.

The WP 4C then adopted a liaison statement to ICAO (Annex 9 to Doc 4C/146) "ICAO inputs to the methodology to derive the ams(r)s spectrum requirements" asking to provide communication needs forecasts on short, medium and long-term basis, and also asking to provide each sub-areas making up the assessment area, and the number of aircraft contributing to the maximum information throughput. 

Annex 2 to Attachment 1 of the WP [J-3] deals with two methods to estimate aviation communication needs, i.e. simulation method and the PIAC method.

This working paper presents a result of the study on the PIAC in Asia-Pacific area for the PIAC method as an element for the ICAO response to the above liaison statement for the consideration in the WG-F meeting.

2.  Discussions

2.1  Summary of the PIAC Method

The information on flight movements can be captured in a single parameter, i.e. the PIAC (Peak Instantaneous Aircraft Count). It is defined as the maximum, over a specified period, of the instantaneous count of aircraft presented over a given airspace.

The information on the communication needs of the aircraft can also be captured by a single parameter, i.e. the averaged information volume per aircraft in a specified duration.
Hence, given PIAC(AC(S)) and averaged information volume (R), the Maximum Information Volume (MIV) representing aviation communication needs is then simply calculated as:



MIV(S) = AC(S) ･ R 
2.2
Estimation of the PIAC

The PIAC is a basic parameter required for the estimation of the spectrum requirement for the AMS(R)S communications in the specified airspace (such as specified service area or beam cluster zone) and the specified period (i.e. year).

This number may be obtained by various methods. It is generally derived by using actual statistics or derived by detailed investigation and forecasting.

The study has been carried out by investigating airlines timetable database (Official airlines guide: OAG) to obtain the reference PIAC.

Detailed process and the results of the study are shown in Annex 1.

2.3
Estimation of Averaged Information Volume for Single Aircraftt

The averaged unit information volume (R) to be handled by a satellite system can be obtained by aggregating the amount of data (kbits) or Erlangs over a given period of time Tp (e.g. 1 hour) at the peak period of the day and of the busiest day of the year.

This value may be obtained by actual communication statistics, or estimated by communication requirements such as the COCR v2.0. 

3.  Proposal

The WG-F members are asked to consider this document for including it in the ICAO paper responding to the WP 4C liaison statement.

.

Annex 1
The PIAC in Asia-Pacific Area for the Estimation of the Aviation Needs
Annex 1

The PIAC in Asia-Pacific Area for the Estimation of the Aviation Needs

1. Introduction

The study on the PIAC in Asia-Pacific Area has been carried out based on the Official Airlines Guide (OAG) 2008 for the estimation of aviation needs to be used in the PIAC method discussed in section A2.3.2 of the WP [J-3].

2.  Peak Instantaneous Aircraft Count

The Peak Instantaneous Aircraft Count (PIAC) is defined as the maximum number of aircraft at the instance of specified period presented over a given airspace.

As discussed in the WP [J-3], the PIAC for satellite communications in target year to be used for the calculation of the aviation needs, i.e. Maximum Information Volume (MIV), can be derived by the PIAC for all aircraft in current or past year, i.e. reference PIAC.

The reference PIAC can be obtained by counting the number of scheduled flight passing through the specified airspace during specified time period, e.g. one hour, by investigating the timetable.

3.  Division and Definition of the Airspace

Division and definition of the airspace to be used in the study is shown in Figure 1 and Table 1.

4.  The busiest day in the year

Prior to the detailed study, pre-examination of the OAG 2008 was carried out to find the busiest hour in the year.  It was found that the busiest day in the year 2008 is 22nd August of 04 - 05 UTC, and therefore the study was carried out on this hours of the day to find aircraft count in specified airspace defined above in the hourly basis.


Figure 1  Definition of the Airspace

[Note: NOPAC?]

Table 1  Definition of the Airspace

	Airspace

(PIAC Zone)
	Countries and areas
	FIR
	OAG Zone
	Remarks

	Japan
	JPN
	Japan
	Fukuoka, Naha
	NE-Asia
	

	East Asia
	EAS
	China, Taipei, Korea
	Taegu, Pyonyang, Taipei, Shenyang, Beijing, Shanghai, Hong Kong, Guangzhou, Wuhan, Lanzhou, Kunming, Ulmqui
	NE-Asia
	

	North Oceania
	NOC
	Honolulu, Guam, Palau, Micronesia, etc.
	Oakland Oceanic, Honolulu
	NAM-PAC, Islands
	

	North Asia
	NAS
	Mongoria, Russia(Eastof Urals), Kazakstan, Uzbekistan, Tadzikistan
	Eastof Urals Russia FIRs, Mongolian FIRs
	NE-Asia, C-Asia
	

	South East Asia
	SEA
	Philipin, Viet Nam, Cambodia, Thai, Myanmar, Malaysia, Brunei, Shingapor, Indonesia, East Timor
	Manila, Hanoi, Hochimin, Vientian, Phnon Penh, Bangkok, Yangon, Kuala Lumpour, Kota Kinabaru, Shingapor, Jakarta, Bali, Ujung
	SE-Asia
	

	South Asia
	SAS
	Bangradesh, Sri Lanka, Maldives, India, Bhutan, Nepal, Pakistan, Afganistan
	Dhaka, Colombo, Male, CalCutta, Madras, Mumbai, Delhi, Kathumandu, Karachi, Lahor, Kabul
	S-Asia, C-Asia
	

	South Oceania
	SOC
	Australia, New Zealand, Papua New Guinea, Solomon Is., etc.
	Melbourn, Brisbane, New Zealand, Auckland Oceanic, Port Moresby, Honiala, Nadi
	SW-PAC
	

	NOPAC
	NPC
	-
	Anchorage Oceanic
	-
	Note


Note: Special area within a part of North Asia.

5.  The PIAC for Satellite Communications

As shown in the section A2.3.2 of the WP [J-3], the PIAC for satellite communications was obtained by the following process.

(a) 
Obtain Reference PIAC

The reference PIAC for scheduled flight in specified airspace and in the busiest hour of the busiest day in the reference year (Yr) was obtained by investigating the OAG-2008 taking into account the followings.

· The flight duration was generally considered as the difference between departure time and arrival time, but the extraction of 30 minutes from the flight duration was made because it was assumed that it took 15 minutes from/to the airport into/out of the AMS(R)S service area. .

· In the case of the flight route passing through the different airspaces, flight duration was divided by the proportion of path distance in the airspaces. 

The results are shown in the Table 2 and Figure 2.

Table 2  PIAC Obtained by OAG-2008

22 August 2008   

	Airspace
	NPC
	JPN
	EAS
	NOC
	NAS
	SEA
	SAS
	SOC
	Total

	UTC
	
	
	
	
	
	
	
	
	

	Max. Count
	83
	519
	1334
	88
	136
	620
	418
	464
	3468

	00-01
	63
	360
	984
	35
	83
	467
	296
	446
	2734

	01-02
	77
	456
	1234
	31
	62
	552
	384
	425
	3221

	02-03
	78
	519
	1292
	40
	71
	579
	414
	422
	3415

	03-04
	83
	499
	1285
	46
	86
	613
	418
	438
	3468

	04-05
	74
	483
	1305
	38
	105
	620
	379
	448
	3452

	05-06
	69
	450
	1305
	45
	110
	578
	351
	460
	3368

	06-07
	56
	426
	1334
	56
	112
	570
	316
	464
	3334

	07-08
	56
	425
	1271
	78
	104
	588
	278
	444
	3244

	08-09
	53
	420
	1237
	79
	97
	573
	288
	401
	3148

	09-10
	55
	464
	1198
	66
	81
	549
	301
	376
	3090

	10-11
	67
	467
	1182
	65
	76
	534
	283
	299
	2973

	11-12
	79
	391
	1168
	62
	47
	531
	272
	210
	2760

	12-13
	81
	234
	1123
	74
	42
	526
	271
	149
	2500

	13-14
	81
	148
	1040
	70
	46
	489
	291
	124
	2289

	14-15
	75
	105
	847
	77
	54
	414
	319
	130
	2021

	15-16
	78
	83
	593
	75
	60
	303
	341
	140
	1673

	16-17
	65
	79
	374
	76
	59
	244
	335
	146
	1378

	17-18
	64
	69
	281
	69
	85
	244
	265
	149
	1226

	18-19
	54
	81
	269
	69
	95
	278
	221
	166
	1233

	19-20
	46
	101
	283
	61
	110
	274
	234
	209
	1318

	20-21
	40
	114
	300
	76
	122
	247
	260
	318
	1477

	21-22
	41
	133
	309
	73
	136
	217
	257
	387
	1553

	22-23
	51
	209
	330
	88
	100
	215
	243
	404
	1640

	23-24
	53
	320
	506
	83
	90
	352
	209
	394
	2007
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Figure 2  PIAC Obtained by OAG-2008

(b) 
Obtain the PIAC for satellite communications

The PIAC relevant to a satellite covering airspace S (ACs(S)) for consideration in the calculation of the MIV is obtained by using the reference PIAC (ACr(S)) provided above and using all parameters provided by the procedures as shown in section A3.2.2 of the WP [J-3].


ACs(S) = rs ･  rx ･ (1 + g)k･  ACr(S)



where, 



rs: ratio of satellite communications assumed as 0.3, 0.5, 0.7 for the years 2015, 2025, 2035 respectively


rx: ratio of total flights including non-scheduled flights and general aviation aircraft to scheduled flight = (F + NS + GA)/F, assumed as 1.5




where,





F: number of scheduled flights





NS: number of non-scheduled flights





GA: number of general aviation aircraft



g: air flight yearly growth rate ,assumed as 5 %



k: difference between the target year (Yt) and reference year (Yr) = Yt - Yr 

6. Aviation Communication Needs

The aviation communication needs, i.e. MIV, can be obtained by multiplying the PIAC of the satellite communications and averaged information volume per single aircraft.  Based on the statistical analysis of the actual operations of the AMS(R)S communications in 2008, averaged information volume per single aircraft in one hour for the data communications is assumed to be 50 kbit and for the voice communications to be 0.01 Erlang.

The example of the estimated aviation communication needs based on the PIAC obtained above for target years 2015, 2025 and 2035 are shown in Table 3.

Table 3  The example of estimated aviation communication needs based on the PIAC Investigation
(a) Airspace

All Flights, 22 AUG 2008
	No.
	Airspace  Item
	Unit
	NPC
	JPN
	EAS
	NOC
	NAS
	SEA
	SAS
	SOC
	Total
	Formula/Source

	1
	Reference Year
	Yr
	
	2008
	2008
	2008
	2008
	2008
	2008
	2008
	2008
	2008
	

	2
	Target Year
	Yt
	
	2025
	2025
	2025
	2025
	2025
	2025
	2025
	2025
	2025
	

	3
	Reference Year's PIAC
	ACr
	count
	83
	519
	1334
	88
	136
	620
	418
	464
	3468
	OAG (Table 2)

	4
	Growth Rate
	g
	%
	5
	5
	5
	5
	5
	5
	5
	5
	5
	Estimate

	5
	Basic PIAC in Target Year
	ACt
	count
	190
	1190
	3058
	202
	312
	1421
	958
	1063
	7949
	ACr*(1+g)^(Yt-Yr)

	6
	NS-GA Factor
	rx
	ratio
	1.5
	1.5
	1.5
	1.5
	1.5
	1.5
	1.5
	1.5
	1.5
	Estimate

	7
	Satcom Ratio
	rs
	ratio
	0.5
	0.5
	0.5
	0.5
	0.5
	0.5
	0.5
	0.5
	0.5
	Estimate

	8
	AMS(R)S PIAC
	ACs
	count
	143
	892
	2293
	151
	234
	1066
	719
	798
	5962
	ACt*rx*rs

	11
	Unit Data Traffic
	Tdo
	kbit/AC.Hr
	50
	50
	50
	50
	50
	50
	50
	50
	50
	Est. Data in 2008

	12
	Total Data Traffics
	Td
	Mbit/Hr
	7.1
	44.6
	114.7
	7.6
	11.7
	53.3
	35.9
	39.9
	298.1
	ACs*Tdo/1000

	13
	Unit Voice Traffics
	Tvo
	Erlang/Hr
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	Est. Data in 2008

	14
	Total Voice Traffics
	Tv
	Erl/Hr
	1.4
	8.9
	22.9
	1.5
	2.3
	10.7
	7.2
	8.0
	59.6
	ACs*Tvo


(b) Target Year

	Item
	Unit
	1
	2
	3

	Target Year
	Yt
	
	2015
	2025
	2035

	Satcom Ratio
	rs
	Ratio
	0.3
	0.5
	0.7

	Total Data Traffics
	Td
	Mbit/Hr
	109.8
	298.1
	679.8

	Total Voice Traffics
	Tv
	Erlang/Hr
	22.0
	59.6
	136.0


_____________________________
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