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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.

Table 5.1.a: ASN.1 Description

	


	-- GANSS Navigation Model IE

GANSSNavModel ::= SEQUENCE {

 nonBroadcastIndFlag INTEGER (0 .. 1),

 toeMSB INTEGER (0 .. 31) OPTIONAL, -- 5 MSB of toe and toc 

 eMSB INTEGER (0 .. 15) OPTIONAL,

 sqrtAMSB INTEGER (0 .. 63) OPTIONAL,


ganssSatelliteList SeqOfGANSSSatelliteElement

}

SeqOfGANSSSatelliteElement ::= SEQUENCE (SIZE(1..32)) OF GANSSSatelliteElement

GANSSSatelliteElement ::= SEQUENCE {


svID SVID,

 svHealth INTEGER (-7 .. 13), -- Coding according to Annex

 iod INTEGER (0 .. 1023), -- Coding according to Annex

 ganssClockModel GANSSClockModel, 

 ganssOrbitModel GANSSOrbitModel, 

 ...

}


	-- GANSS orbit model for the GNSS satellite according to the choice

GANSSOrbitModel ::= CHOICE {


keplerianSet
 NavModel-KeplerianSet,


 ...

}



	-- Navigation model in Keplerian parameters

NavModel-KeplerianSet ::= SEQUENCE {

 keplerToeLSB INTEGER (0 .. 511), -- 9LSB are given in GANSSNavigationModel

keplerW


 INTEGER (-2147483648..2147483647),


keplerDeltaN
 INTEGER (-32768..32767),


keplerM0

 INTEGER (-2147483648..2147483647),


keplerOmegaDot
 INTEGER (-8388608..8388607),


keplerELSB 
 INTEGER (0.. 268435455),


keplerIDot

 INTEGER (-8192..8191),


keplerAPowerHalfLSB INTEGER (0.. 67108863),


keplerI0

 INTEGER (-2147483648..2147483647),


keplerOmega0 INTEGER (-2147483648..2147483647),


keplerCrs

 INTEGER (-32768..32767),


keplerCis

 INTEGER (-32768..32767),


keplerCus

 INTEGER (-32768..32767),


keplerCrc

 INTEGER (-32768..32767),


keplerCic

 INTEGER (-32768..32767),


keplerCuc

 INTEGER (-32768..32767)

}




A.4.2.6.2
GANSS Generic Assistance Data


GANSS Navigation Model
This set of fields contains information required to manage the transfer of precise navigation data to the GANSS-capable MS. In response to a request from a MS for GANSS Assistance Data, the SMLC shall determine whether to send the navigation model for a particular satellite to an MS based upon factors like the T-Toe limit specified by the MS and any request from the MS for DGANSS (also see above). This information includes control bit fields as well as satellite ephemeris and clock corrections and clock and orbit accuracy models. GANSS Orbit Model can be given in Keplerian parameters. 

GANSS Navigation Model element can contain data up to at most 32 satellites. The individual fields are given in Table A.46 and the conditions for their presence is discussed below.

Table A.46: GANSS Navigation Model contents

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	Navigation Model Flow Control (once per message)

	Num_Sat
	5
	1
	---
	M

	Non-Broadcast Indication
	1
	---
	---
	M

	toe/c_MSB
	5
	21600
	sec
	C

	e_MSB
	4
	2-8
	---
	C

	sqrtA_MSB
	6
	27
	m1/2
	C

	The following fields occur once per satellite (Num_Sat times)

	SV ID
	6
	---
	---
	M

	SV Health
	5
	---
	---
	M

	IOD
	10
	---
	---
	M

	GANSS Clock Model
	See Table A.49.1
	---
	---
	M

	GANSS Orbit Model
	See Table A.49.2
	---
	---
	M


Num_Sat
This field specifies the number of satellites that are included in the provided GANSS Navigation Model element. A range of 1-32 is available. This field is mandatory when the GANSS Navigation Model field is included in the GANSS Assistanace Data message. 

Non-Broadcast Indication

This field indicates if the GANSS Navigation Model Elements are not derived from satellite broadcast data or are given in a format not native to the GANSS. 

Table A.47: Values of Non-Broadcast Indication Flag

	Value
	Non-Broadcast Indication

	0
	GANSS Navigation Data elements corresponding with broadcasted data

	1
	GANSS Navigation Data element not derived from satellite broadcast


toe/c_MSB

This field specifies the 12MSB of toe and toc. 
The MS calculates e.g. toe [s] for the Satellite Navigation Model Using Keplerian Parameters by combining the field toe/c_MSB with toe_LSB in the following way


toe = toe/c_MSB*21600 + toe_LSB*60

toe and toc parameters are given in GNSS specific system times i.e. no conversions are needed on the combined toe or toc. 

e_MSB

This field specifies the 12MSB of eccentricity parameter of the Keplerian GANSS Orbit Model. 

The MS calculates eccentricity parameter for the Satellite Navigation Model Using Keplerian Parameters by combining the field e_MSB with e_LSB in the following way


e = e_MSB*2-5 + e_LSB*2-33
sqrtA_MSB

This field specifies the 12MSB of square root of semi-major axis parameter of the Keplerian GANSS Orbit Model. 

The MS calculates square root of the semi-major axis parameter for the Satellite Navigation Model Using Keplerian Parameters by combining the field sqrtA_MSB with sqrtA_LSB in the following way


sqrtA = sqrtA _MSB*27 + sqrtA _LSB*2-19
SV_ID

The field specifies the SV/Slot ID for which the GANSS Navigation Model Elements is given. 

Range: 
0 - 63

SV Health

This parameter gives information about the satellite’s current health. The health values are GNSS system specific. In the case of Galileo, the SV Health bits have the encoding as in Table A.48.1. 

Table A.48.1: Galileo SV Health Bits [11, pages 75-76]

	Parameter
	# Bits
	Scale Factor
	Range
	Units

	E5a Data Validity Status
	1
	---
	0 - 1
	Bit field

	E5b Data Validity Status
	1
	---
	0 - 1
	Bit field

	E1-B Data Validity Status
	1
	---
	0 - 1
	Bit field

	E5a Signal Health Status
	2
	---
	See [11], Table 67
	Bit field


Issue Of Data

Issue of Data field contains the identity for GANSS Navigation Model. In the case of broadcasted Galileo ephemeris, the IOD contains the IOD index as described in [11]. 

GANSS Clock Model

GANSS clock model contains one or two clock model elements depending on the GNSS. Clock model shall be included once or twice depending on the MS capability. 

If the MS is supporting multiple Galileo signals, SMLC shall include both F/Nav and I/Nav clock models in GANSS Clock Model IE if the SMLC assumes the MS to perform Location Information calculation using multiple signals. The MS capabilities to support multiple GNSS frequencies are indicated in the MS Classmark 3. Otherwise, SMLC shall include only the model suitable for the GNSS.

Table A.49.1: GANSS Clock Model 

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	Standard Satellite Clock Model (can occur multiple times per model, N_CLOCK, if selected)

	toc_LSB
	9(u)
	60
	sec
	C(1)

	af2
	12
	2-65, if GANSS_ID indicates Galileo


	sec/sec2
	C(1)

	af1
	18
	2-45
	sec/sec
	C(1)

	af0 
	28
	2-33
	sec
	C(1)

	TGD
	10
	2-32, if GANSS_ID indicates Galileo

	sec
	O(1)

	Model ID
	1
	---
	---
	O


Model ID

This field specifies the identity of the clock model according to Table A.49.1a. This field is optional.

Table A.49.1a: Galileo Clock Model Identity

	Value
	Identity

	0
	I/Nav

	1
	F/Nav


toc_LSB
This field specifies the LSB of Time of Clock in different models. 

GANSS Orbit Model

GANSS Orbit Model IE contains the following presentation: Satellite Navigation Model Using Keplerian Parameters as described in Table A.49.2. 

Table A.49.2: GANSS Orbit Model 

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	Satellite Navigation Model Using Keplerian Parameters

	toe_LSB
	9(u)
	60
	sec
	C

	 (
	32
	2-31
	semi-circles
	C

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

	M0
	32
	2-31
	semi-circles
	C

	OMEGAdot
	24
	2-43
	semi-circles/sec
	C

	e_LSB
	28(u)
	2-33
	---
	C

	Idot
	14
	2-43
	semi-circles/sec
	C

	sqrtA_LSB
	26(u)
	2-19
	meters1/2
	C

	i0
	32
	2-31
	semi-circles
	C

	OMEGA0
	32
	2-31
	semi-circles
	C

	Crs
	16
	2-5
	meters
	C

	Cis
	16
	2-29
	radians
	C

	Cus
	16
	2-29
	radians
	C

	Crc
	16
	2-5
	meters
	C

	Cic
	16
	2-29
	radians
	C

	Cuc
	16
	2-29
	radians
	C

	NOTE u:
unsigned parameter


toe_LSB
This field specifies the LSB of Time of Ephemeris.

e_LSB
This field specifies the LSB of the eccentricity parameter. 

sqrtA_LSB
This field specifies the LSB of the square root of semi-major axis parameter. 
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