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5
Elements of Components 

5.1
ASN.1 Description

The following ASN.1 code defines the elements of components. See the Annex A for further description of the contents of components and their elements.

… …

SatelliteID ::= INTEGER (0..63)
-- identifies satellite

-- Navigation Model IE

NavigationModel ::= SEQUENCE {


navModelList
SeqOfNavModelElement


}

-- navigation model satellite list

SeqOfNavModelElement ::= SEQUENCE (SIZE(1..16)) OF NavModelElement

NavModelElement ::= SEQUENCE {





satStatus

SatStatus,

-- satellite status

    transTOW

INTEGER (0..1048575),




satelliteID

SatelliteID,

    …


}

-- the Status of the navigation model

SatStatus ::= CHOICE {


-- New satellite, new Navigation Model 


newSatelliteAndModelUC
UncompressedEphemeris,


-- Existing satellite, Existing Navigation Model


oldSatelliteAndModel
NULL,


-- Existing satellite, new Navigation Model 


newNaviModelUC

UncompressedEphemeris,

}

-- Uncompressed satellite emhemeris and clock corrections

-- For further information see GSM 04.31

UncompressedEphemeris ::= SEQUENCE {

tlmWord


TLMWord,

tlmRsvdBits

TLMReservedBits,

howWord


INTEGER (0..4194303),


wnWord


INTEGER (0..1023),

ephemCodeOnL2
INTEGER (0..3),


ephemURA

INTEGER (0..15),


ephemSVhealth
INTEGER (0..63),


ephemIODC

INTEGER
(0..1023),


ephemL2Pflag
INTEGER (0..1),


ephemSF1Rsvd
EphemerisSubframe1Reserved,


ephemTgd

INTEGER (-128..127),


ephemToc

INTEGER (0..604784),


ephemAF2

INTEGER (-128..127),


ephemAF1

INTEGER (-32768..32767),


ephemAF0

INTEGER (-209712..2097151),


ephemCrs

INTEGER (-32768..32767),


ephemDeltaN

INTEGER ((-32768..32767),


ephemM0


INTEGER (-2147483648..2147483647),


ephemCuc

INTEGER (-32768..32767),


ephemE


INTEGER (0..4294967295),


ephemCus

INTEGER (-32768..32767),


ephemAPowerHalf
INTEGER (0..4294967295),


ephemToe

INTEGER (0..604784),


ephemFitFlag
INTEGER (0..1),


ephemAODA

INTEGER (0..31),


ephemCic

INTEGER (-32768..32767),


ephemOmegaA0
INTEGER (-2147483648..2147483647),


ephemCis

INTEGER (-32768..32767),


ephemI0


INTEGER (-2147483648..2147483647),


ephemCrc

INTEGER (-32768..32767),


ephemW


INTEGER (-2147483648..2147483647),


ephemOmegaADot
INTEGER (-8388608..8388607),


ephemIDot

INTEGER (-8192..8191)
}

-- Reserved bits in subframe 1 of navigation message

EphemerisSubframe1Reserved ::= SEQUENCE {


reserved1

INTEGER (0..8388607),
-- 23-bit field


reserved2

INTEGER (0..16777215),
-- 24-bit field


reserved3

INTEGER (0..16777215),
-- 24-bit field


reserved4

INTEGER (0..65535)

-- 16-bit field

}

-- Ionospheric Model IE

IonosphericModel ::= SEQUENCE {


alfa0


INTEGER (-128..127),


alfa1


INTEGER (-128..127),


alfa2


INTEGER (-128..127),


alfa3


INTEGER (-128..127),


beta0


INTEGER (-128..127),


beta1


INTEGER (-128..127),


beta2


INTEGER (-128..127),


beta3


INTEGER (-128..127)

}




-- Universal Time Coordinate Model

UTCModel ::= SEQUENCE {


utcA1


INTEGER (-8388608..8388607),


utcA0


INTEGER (-2147483648..2147483647),


utcTot

INTEGER (0..255),


utcWNt

INTEGER (0..255),


utcDeltaTls

INTEGER (-128..127),


utcWNlsf

INTEGER (0..255),


utcDN


INTEGER (-128..127),


utcDeltaTlsf
INTEGER (-128..127)

}

-- Almanac, Long term model

-- NOTE: These are parameters are subset of the ephemeris 

-- NOTE: But with reduced resolution and accuracy

Almanac ::= SEQUENCE {



-- navigation model satellite list. 


-- The size of almanacList is actually Nums_Sats_Total field


almanacList

SeqOfAlmanacElement



}
SeqOfAlmanacElement ::= SEQUENCE (SIZE(1..64)) OF AlmanacElement

-- Almanac info once per satellite 

AlmanacElement ::= SEQUENCE {
    transTOW

INTEGER (0..1048575),

svMask


INTEGER (0..4294967295),


lsbTOW


INTEGER (0..255),




almanacData

SeqOfAlmanacWord,

…












}
SeqOfAlmanacWord ::= SEQUENCE (SIZE(1..3)) OF AlmanacWord
AlmanacWord ::= SEQUENCE {


sfID


INTEGER (0..1),


dataID


INTEGER (0..3),


pageNo


INTEGER (0..63),


almanacWord3
INTEGER (0.. 65535),


almanacWord4
INTEGER (0..16777215),


almanacWord5
INTEGER (0..16777215),


almanacWord6
INTEGER (0..16777215),


almanacWord7
INTEGER (0..16777215),


almanacWord8
INTEGER (0..16777215),


almanacWord9
INTEGER (0..16777215),


almanacWord10
INTEGER (0..4194303)

}
***** NEXT MODIFIED SECTION******

A.4.2.4
GPS Assistance Data Element 

… …

Navigation Model
This set of fields contain information required to manage the transfer of precise navigation data to the GPS-capable MS. This information includes control bit fields as well as satellite ephemeris and clock corrections. This field is present when Navigation Model Present bit in Field Types Present is “1”. The individual fields are given in Table A.19 below, and the conditions for their presence is discussed below. This segment of the message contains  ephemeris and clock correction data for one satellite.
Table A.19: Navigation Model (per-satellite fields - (1) = Positive range only)

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	Navigation Model Flow Control (once per message)

	Num_Sats_Total
	4(1)
	1
	---
	M

	Satellite Parameters (once per satellite)

	
	)
	
	
	

	Satellite Status
	2
	---
	  
	M

	Transmission TOW
	20
	
	sec
	M

	SVID/PRNID
	6(1)
	---
	---
	M

	

	TLM Message 
	14
	
	---
	C

	TLM Reserved (C)
	2
	
	---
	C

	HOW
	22
	
	---
	C

	WN
	10
	
	weeks
	C

	C/A or P on L2
	2
	---
	Boolean
	C

	URA Index
	4
	---
	Boolean
	C

	SV Health
	6
	---
	Boolean
	C

	IODC
	10(1)
	---
	---
	C

	L2 P Data Flag
	1
	---
	Boolean
	C

	SF 1 Reserved
	87
	---
	---
	C

	TGD
	8
	2-31
	sec
	C

	toc
	16(1)
	24
	sec
	C

	af2
	8
	2-55
	sec/sec2
	C

	af1
	16
	2-43
	sec/sec
	C

	af0
	22
	2-31
	sec
	C

	Crs
	16
	2-5
	meters
	C

	(n
	16
	2-43
	semi-circles/sec
	C

	M0
	32
	2-31
	semi-circles
	C

	Cuc
	16
	2-5
	meters
	C

	e
	32(1)
	2-33
	---
	C

	Cus
	16
	2-29
	radians
	C

	(A)1/2
	32(1)
	2-19
	meters1/2
	C

	toe
	16(1)
	24
	sec
	C

	Fit Interval Flag
	1
	---
	Boolean
	C

	AODO
	5
	900
	sec
	C

	Cic
	16
	2-29
	radians
	C

	OMEGA0
	32
	2-31
	semi-circles
	C

	Cis
	16
	2-29
	radians
	C

	i0
	32
	2-31
	semi-circles
	C

	Crc
	16
	2-29
	radians
	C

	(
	32
	2-31
	semi-circles
	C

	OMEGAdot
	24
	2-43
	semi-circles/sec
	C

	Idot
	14
	2-43
	semi-circles/sec
	C


Num_Sats_Total
This field specifies the number of satellites that are included in the provided Navigation Model.  A range of 1-16 is available.  This field is mandatory when the Navigation Model field is included in the message.

SVID/PRNID 

This field identifies the satellite for which the assistance is applicable.  This value is the same as the PRN number provided in the navigation message transmitted by the particular satellite.  The range is 0 to 63, with 0-31 indicating GPS satellites 1-32, respectively, and 32-63 indicating satellites in future augmentation systems (e.g., WAAS or EGNOS). This field is mandatory for each included satellite. 

Satellite Status
This field is a two-bit value that indicates the status of the Navigation Model for the particular satellite specified by SatID.  This field is mandatory for each included satellite.  The MS shall interpret the combinations of the two bits as follows:

Table A.20: Satellite Status (per-satellite field)

	MSB
	LSB
	Interpretation

	0
	0
	New satellite, new Navigation Model

	0
	1
	Existing satellite, same Navigation Model

	1
	0
	Existing satellite, new Navigation Model 

	1
	1
	Reserved


This Satellite Navigation Model and associated bit fields include the parameters that accurately model the orbit and clock state of the particular satellite.  For the particular satellite, these fields are conditional based on the value of Satellite Status for that satellite.  The fields are absent when Satellite Status is “01”, and present for all other values. The format for the Ephemeris, clock corrections, and associate bits are specified in [7]

Transmission TOW

This field indicates the approximate GPS time-of-week when the message is transmitted.  The MS should interpret this field as a very coarse estimate of the current time.
Ionospheric Model
The Ionospheric Model contains fields needed to model the propagation delays of the GPS signals through the ionosphere.  The information elements in this field are shown in table A.21 below.  Proper use of these fields allows a single-frequency GPS receiver to remove approximately 50% of the ionospheric delay from the range measurements.  The Ionospheric Model is valid for the entire constellation and changes slowly relative to the Navigation Model.  This field is present when Ionospheric Model Present bit in Field Types Present is “1”.  All of the fields must be included when Ionospheric Model is present.

Table A.21: Ionospheric Model (occurs once per message, when present)

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	(0
	8
	2-30
	seconds
	C

	(1
	8
	2-27
	sec/semi-circle
	C

	(2
	8
	2-24
	sec/(semi-circle)2
	C

	(3
	8
	2-24
	sec/(semi-circle)3
	C

	(0
	8
	211
	seconds
	C

	(1
	8
	214
	sec/semi-circle
	C

	(2
	8
	216
	sec/(semi-circle)2
	C

	(3
	8
	216
	sec/(semi-circle)3
	C


UTC Model
The UTC Model field contains a set of parameters needed to relate GPS time to Universal Time Coordinate (UTC). This field is present when UTC Model Present bit in Field Types Present is “1”.  All of the fields in the UTC Model are mandatory when the field is present.

Table A.22: UTC Model (occurs once per message, when present per-satellite fields - (1) = Positive range only)

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	A1
	24
	2-50
	sec/sec
	C

	A0
	32
	2-30
	seconds
	C

	tot(1)
	8
	212
	seconds
	C

	WNt(1)
	8
	1
	weeks
	C

	(tLS
	8
	1
	seconds
	C

	WNLSF(1)
	8
	1
	weeks
	C

	DN
	8
	1
	days
	C

	(tLSF
	8
	1
	seconds
	C


Almanac 

These fields specify the coarse, long-term model of the satellite positions and clocks.  These fields are given in table A.23 below.  This segment of the message contains Almanac data for three satellites (or three subframes). The almanac model is useful for receiver tasks that require coarse accuracy, such as determining satellite visibility.  The model is valid for up to one year, typically. Since it is a long-term model, the field should be provided for all satellites in the GPS constellation.  All fields in the Almanac are mandatory when the Almanac is present. 
The Almanac also is useful as an acquisition aid for network-based GPS methods.  Given a recent Almanac (<3-4 weeks old), the MS only needs Reference Time and Reference Location information to quickly acquire the signals and return measurements to the network.

The Almanac also contains information about the health of that satellite as described in [7]. If this Alamanc has been captured from the satellite signal, the SV Health field represents the predicted satellite health at the time the GPS control segment uploaded the Almanac to the satellite. According to [7], this health information may differ from the SV Health field in the Navigation Model (Table A.19) due to different upload times.



	
	
	
	
	

	

	
	
	
	
	

	
	
	
	
	

	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Table 23. Almanac and Health Status
	Parameter
	Bits
	Resolution
	Range
	Occurrences
	Presence

	Transmission TOW
	20
	1
	0 - 604799
	1
	M

	SV Mask
	32
	---
	---
	1
	M

	LSB TOW
	8
	1
	0 - 255
	1
	M

	SFID 0
	1
	1
	0 – 1
	Repeat three times:

Each corresponds to a different page no. as described in Table A.23a
	M

	Data ID
	2
	---
	---
	
	

	Page No.
	6
	1
	1 - 25
	
	

	Word 3
	16
	COSP
	COSP
	
	

	Word 4
	24
	COSP
	COSP
	
	

	Word 5
	24
	COSP
	COSP
	
	

	Word 6
	24
	COSP
	COSP
	
	

	Word 7
	24
	COSP
	COSP
	
	

	Word 8
	24
	COSP
	COSP
	
	

	Word 9
	24
	COSP
	COSP
	
	

	Word 10
	22
	COSP
	COSP
	
	


Transmission TOW

This field indicates the approximate GPS time-of-week when the message is transmitted.  The MS should interpret this field as a very coarse estimate of the current time.

SV Mask

This field indicates the satellites that contain the pages being transmitted in this data set.

LSB TOW

This field indicates the least significant 8 bits of the TOW.

COSP

Format Conditional on Subframe ID and Page Number. 

SFID 0

This one bit field conveys the least significant bit of the SubFrame(SF)  ID for which the following word 3 through word 10 data applies.  Zero indicates subframe ID = 4, and One indicates Subframe ID = 5.

Data ID 

Indicates the Data ID field contained in the indicated subframe, word 3, most significant 2 bits.

Page No. 

Six-bit field indicates the Page ID of the indicated subframe for which the following Word 3 through Word 10 data applies.  The page field and SFID field define the data content and format for the following word 3 through word 10 data fields.

Word 3 through Word 10 

Information bits (16, 22 or 24) that are contained in the respective words of the indicated subframe and page, excluding 2 bit “t” from Word 10. 

Each transmission of Almanac Data message contains three subframes of information.  All three of subframe pages in this data set can be from the same subframe ID (all from subframe 5 for example), or a mixed set containing some subframe 4 and some subframe 5 data. Table 23a shows the subframe and page numbers corresponding to the Almanac.

Table 23a – Mapping of Almanac and Health Status to Subframe Number and Page Number

	Data Type
	Subframe
	Page(s)

	Almanac Data (SV1 – 24)
	5
	1 - 24

	Almanac Data (SV25 – 32)
	4
	2, 3, 4, 5, 7, 8, 9, 10

	SV Health (SV1 – 24)
	5
	25

	SV Health (SV25 – 32)
	4
	25
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