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	Reason for change:
	1. The GANSS Time Model provides the GNSS‑GNSS system time offset between the GNSS system time indicated by GANSS_ID in GANSS Generic Assistance Data to the GNSS system time indicated by GNSS_TO_ID. The parameters are applied as specified in the GPS ICDs (references [12,13,14] in RRLP). However, the field names in GANSS Time Model do not correspond to the parameter names in the formula specified in the GPS ICD. Therefore, it is unclear which field in GANSS Time Model corresponds to which value in the time conversion formula.

2. The times provided by the GANSS Time Model are specified in Time Of Week (TOW) and Week Number (WN). However, GANSS Reference Time Assistance Data is given in Time-Of-Day (GANSS TOD) and Day Number (GANSS Day). Therefore, it is unclear how TOW and TOD are related. 
3. Since the GANSS Time Model provides the system time offset from “GANSS_ID” to “GNSS_TO_ID”, the “from time” must be known by the UE. The known UE time would be the time provided in either GANSS reference time or GPS reference time. 

	
	

	Summary of change:
	1. The conversion formula from references [12,13,14] in RRLP is added together with a description of the relation of parameters provided in GANSS Time Model and parameters used in the formula.  
2. The length of a GANSS Day/Week is clarified. 

3. It is clarified that the SMLC should provide a GANSS time model for the same GANSS_ID as the GANSS_TIME_ID in IE GANSS reference time, if GANSS reference time is included in the assistance data. If the GANSS reference time is not included in the assistance data, but GPS reference time is included, the MS assumes that TA1 and TA2 are equal to zero.

	
	

	Consequences if not approved:
	It remains unclear how the parameters provided in GANSS Time Model should be used by the MS.

Impact Analysis

Impacted functionality:

GANSS Time Model assistance data.
Inter-operability:

1. If the network is implemented according to the CR and the MS is not, no interoperability problems are foreseen.
2. If the MS is implemented according to the CR and the network is not, no interoperability problems are foreseen.
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A.4.2.6.2
GANSS Generic Assistance Data

GANSS Generic Assistance data elements contain Information Elements that are applied on one specific GNSS at a time indicated by GANSS_ID. The format of the IE's remains the same regardless of the GANSS; only the values of the parameters and inclusion of certain optional fields will vary. 

GANSS Generic Assistance Data is repeated for each GNSS included in GANSS Assistance Data. GANSS Generic Assistance Data can contain one or more of the elements listed in Table A.39 below. As Table A.39 shows, all fields are optional.

Table A.39: GANSS Generic Assistance Data content

	Element
	Presence
	Repetition

	GANSS ID
	O (note 1)
	Yes

	GANSS Time Model
	O
	Yes

	DGANSS Corrections
	O
	Yes

	GANSS Navigation Model
	O
	Yes

	GANSS Real-Time Integrity
	O
	Yes

	GANSS Data Bit Assistance
	O
	Yes

	GANSS Reference Measurement Information
	O
	Yes

	GANSS Almanac Model
	O
	Yes

	GANSS UTC Model
	O
	Yes

	GANSS Ephemeris Extension
	O
	Yes

	GANSS Ephemeris Ext Check
	O
	Yes

	SBAS ID
	O
	Yes

	GANSS Additional UTC Model
	O
	Yes

	GANSS Auxiliary Information
	O
	Yes

	DGANSS Corrections Validity Period
	O
	Yes

	GANSS Time Model Extension
	O
	Yes

	GANSS Reference Measurement Extension
	O
	Yes

	GANSS Almanac Model Extension
	O
	Yes

	GANSS Almanac Model Extension-R12
	O
	Yes

	GANSS Reference Measurement Extension-R12
	O
	Yes

	DBDS Corrections
	O (note 2)
	Yes

	BDS Grid Model
	O (note 2)
	Yes

	NOTE 1:
Absence of this field means Galileo. 

NOTE 2:
The field may be present if the GANSS ID = BDS; otherwise it is not present.


GANSS_ID

This field indicates the GNSS for which the following assistance data IE's in GANSS Generic Assistance Data element are dedicated. The supported GANSS are listed in Table A.40. Absence of this field indicates Galileo. If GANSS ID indicates SBAS, the SBAS ID shall be included to indicate the specific SBAS addressed.

Range: 
0 - 7

Table A.40: GANSS_ID

	GANSS_ID
	Indication

	SBAS
	0

	Modernized GPS
	1

	QZSS
	2

	GLONASS
	3

	BDS
	4

	Reserved for future use
	5-7


GANSS Time Model

This field specifies a model to relate GNSS system time to a selected time reference. GNSS Time Offset ID (GNSS_TO_ID) identifies the GNSS for which the relation is provided.

The SMLC may send multiple GANSS Time Models (up to 7) for a specific GNSS depending on the number of the allowed satellite systems in GANSS Positioning Method. For example, the SMLC may send two GANSS Time Models for Galileo to give the relations between Galileo and two GNSS system times. 

NOTE:
The integer number of seconds of the GNSS-GNSS Time Offset is provided in the GANSS Time Model Extension in Table A.55.22.
Table A.41: GANSS Time Model

	Parameter
	# Bits
	Scale Factor
	Range
	Units
	Incl.

	GANSS Time Model Reference Time
	16
	24
	0 - 604784
	s
	M

	TA0
	32
	2-35
	
	sec
	M

	TA1
	24
	2-51
	
	sec/sec
	O (NOTE)

	TA2
	7
	2-68
	
	sec/sec2
	O (NOTE)

	GNSS_TO_ID
	3
	---
	---
	---
	M

	Week Number
	13
	1
	0 - 8191
	week
	O 

	NOTE: The fields indicated by "NOTE" should not be included if GPS Reference Time is provided in the assistance data.


GANSS Time Model Reference Time

This field specifies the reference time of week for GANSS Time Model and it is given in GNSS specific system time. 

Range: 
0  604784 seconds 

TA0/TA1/TA2 

These fields specify the GANSS Time Model for a specific GNSS system by constant and first and second order terms of polynomial. The first and second order terms are optional. 

GNSS_TO_ID

This field specifies GNSS Time Offset ID. GANSS Time Model contains parameters to convert GNSS System Time from the system indicated by GANSS_ID to GNSS System Time indicated by GNSS_TO_ID. The conversion is defined in [12,13,14]. The SMLC should include a GANSS Time Model for the same GANSS_ID as the GANSS_TIME_ID in GANSS Reference Time. If the SMLC does not include a GANSS Time Model for the same GANSS_ID as the GANSS_TIME_ID in GANSS Reference Time or if GANSS Reference Time is not included the MS assumes TA1 and TA2 are equal to zero.
Table A.42: GNSS_TO_ID

	GNSS_TO_ID
	Indication

	GPS
	0

	GALILEO
	1

	QZSS
	2

	GLONASS
	3

	BDS
	4

	Reserved for future use
	5-7


Week Number

This field specifies the reference week of GANSS Time Model given in GNSS specific system time. This field is optional.
NOTE:
The time relationship between the system time indicated by GANSS_ID and system time indicated by GNSS_TO_ID is given by the following equation [12,13,14]: 

tGNSS = tE - ( A0GGTO + A1GGTO (tE - tGGTO + 604800 (WN - WNGGTO)) + A2GGTO (tE - tGGTO + 
                    604800 (WN - WNGGTO))2 )

where

tGNSS

is the system time of week for the GNSS indicated by GNSS_TO_ID.
tE


is the system time of week for the GNSS indicated by GANSS_ID.
WN

is the week number of the GNSS system time indicated GANSS_ID corresponding to the tE. 
tGGTO

is the system time of week for the time model data in the GNSS time indicated by
 


GANSS_ID and given by the GANSS Time Model Reference Time field.
WNGGTO
is the week number for the time model data in the GNSS time indicated by GANSS_ID
 


corresponding to the tGGTO and given by the Week Number field.
A0GGTO
is given by the TA0 field.
A1GGTO
is given by the TA1 field.
A2GGTO
is given by the TA2 field.

If the TA1 and TA2  are not included in the GANSS Time Model, the MS assumes  A1GGTO and A2GGTO are equal to zero. 

The GNSS system times in the GANSS Time Model and used in the equation above are all given in Time of Week (TOW) and Week Number (WN) in the indicted GNSS specific system time. For conversion between TOW/WN and Day Number/Time of Day (GANSS Day/GANSS TOD) a GNSS week consists of 7 days since the origin of the particular GNSS System time (with the week number count starting at 0), and a day consists of 86400 seconds.
DGANSS Corrections
These fields specify the DGANSS corrections to be used by the MS.

Table A.43: DGANSS Corrections
	Parameter
	# Bits
	Scale Factor 
	Range
	Units
	Incl.

	The following fields occur once per message

	DGANSS Reference Time
	7
	30
	0 - 3570
	seconds
	M

	N_SGN_TYPE
	2
	1
	1 - 3
	---
	M

	The following fields occur once per GANSS signal type (N_SGN_TYPE times)

	GANSS_Signal_ID
	3
	---
	---
	---
	M

	Status/Health
	3
	1
	0 - 7
	---
	M

	N_SAT
	4
	1
	1 - 16
	---
	M

	The following fields occur once per satellite (N_SAT times)

	SV_ID
	6
	---
	0…63
	---
	M

	IOD
	10
	---
	---
	---
	M

	UDRE
	2
	---
	0 - 3
	---
	M

	PRC
	12
	0,32
	(655,04
	meters
	M

	RRC
	8
	0,032
	(4,064
	meters/sec
	M
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