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A.4.2.6.1
GANSS Common Assistance Data

GANSS Common Assistance Data element contains GNSS constellation independent information elements that can be applied on any specific GNSS or on a combination of GNSS. GANSS Common Assistance Data fields are included in GANSS Assistance Data only once. This element can contain one or more of the fields listed in table A.31 below. As Table A.31 shows, all fields are optional.
Table A.31: GANSS Common Assistance Data content

	Element
	Presence
	Repetition

	GANSS Reference Time
	O
	No

	GANSS Reference Location
	O
	No

	GANSS Ionospheric Model
	O
	No

	GANSS Additional Ionospheric Model
	O
	No

	GANSS Earth Orientation Parameters
	O
	No

	GANSS Reference Time Extension
	O
	No


GANSS Reference Time
This field specifies the GANSS Time Of Day (TOD) with uncertainty and relationship between GANSS Reference Time and air-interface timing of the BTS transmission in the reference cell. These fields occur once per message; some are mandatory and some are optional, as shown in Table A.33. 

When GANSS TOD -GSM Time association is present, GANSS TOD and BCCH/BSIC/FNm/TN/BN IEs provide a valid relationship between GANSS TOD and GSM time, as seen at the approximate location of the MS, i.e. the propagation delay from BTS to MS shall be compensated for by the SMLC. Depending on implementation, the relation between GANSS TOD and GSM time may have varying accuracy. Therefore, the uncertainty of the timing relation is provided in GANSS TOD Uncertainty. If the propagation delay from BTS to MS is not accurately known, the SMLC shall use the best available approximation of the propagation delay and take the corresponding delay uncertainty into account in the calculation of the field GANSS TOD Uncertainty. When GANSS TOD -GSM Time association is not present, GANSS TOD is an estimate of current GANSS TOD at time of reception of the RRLP segment containing this data by the MS. The SMLC should achieve an accuracy of +/- 3 seconds for this estimate including allowing for the transmission delay between SMLC and MS of the RRLP segment containing GANSS TOD. Note that the MS should further compensate GANSS TOD for the time between the reception of the segment containing GANSS TOD and the time when the GANSS TOD field is used. 

Table A.33: GANSS Reference Time

	Parameter
	# Bits
	Scale Factor
	Range
	Units
	Incl.

	GANSS Reference Time Information (once per message)

	GANSS Day
	13
	1
	0 - 8191
	day
	M

	GANSS TOD
	17
	1
	0 - 86399
	sec
	M

	GANSS TOD Uncertainty
	7
	-
	0…127
	-
	O

	GANSS_TIME_ID
	3
	---
	---
	---
	O (note 3)

	GANSS TOD - GSM Time Association (once per message)

	BCCH Carrier
	10
	1
	0 - 1023
	---
	O (note 1)

	BSIC
	6
	1
	0 - 63
	---
	O (note 1)

	FNm
	21
	1
	0 - (221-1)
	frames
	O (note 1)

	TN
	3
	1
	0 - 7
	timeslots
	O (note 1)

	BN
	8
	1
	0 - 156
	bits
	O (note 1)

	FN1
	7
	2-30
	-5,9605e-8 - +5,8673e-8
	sec/sec
	O (note 2)

	NOTE 1:
All of these fields shall be present together, or none of them shall be present.

	NOTE 2:
This field can be optionally included if GANSS TOD - GSM Time association is present.

	NOTE 3.
Absence of this field means Galileo system time.


GANSS Day

This field specifies the sequential number of days (with day count starting at 0) from the origin of the GNSS system time indicated by GANSS_TIME_ID modulo 8192 days (about 22 years). The GNSS system time origin is defined in Table A.34 for each GANSS. 

NOTE:
The number of 8192 day cycles since the GANSS zero time-point is provided in the GANSS Reference Time Extension in Table A.35c.
GANSS TOD

Integer number of GANSS TOD seconds within the current day.

Range: 
0 - 86399 s.

GANSS TOD Uncertainty

GANSS TOD uncertainty value as described in 3.2.9. This field is optional.
GANSS_TIME_ID

This field specifies the GNSS system time used in GANSS Reference Time. The SMLC shall set the GANSS_TIME_ID only to system times for corresponding GANSSs supported by the MS.

Table A.34: GANSS_TIME_ID

	GANSS_TIME_ID
	Indication
	GNSS System Time Origin

	Galileo System Time
	(default)
	August 22, 1999; 00:00:00 UT

Days from Galileo System Time (GST) start epoch, defined as 13 seconds before midnight between 21st August and 22nd August 1999; i.e., GST was equal to 13 seconds at August 22nd 1999 00:00:00 UTC

	GPS System Time
	0
	January 6, 1980; 00:00:00 UTC(USNO)

	QZSS System Time
	1
	January 6, 1980; 00:00:00 UTC(USNO)

	GLONASS System Time
	2
	January 1, 1996; 03:00:00 UTC(RU)

	BDS
	3
	January 1, 2006 00:00:00 UTC (NTSC)

	Reserved for future use
	4 - 7
	–


BCCH Carrier/BSIC/FNm/TN/BN/FN1
These fields specify the state of the GSM frame number, respectively, of the reference BTS with the specified BCCH carrier and BSIC at the time that correspond to GANSS TOD. Also, the drift rate of the frame timing, FN1, with respect to the GANSS TOD is optionally given. The SMLC shall use the current serving BTS as the reference BTS. The target MS has the option of rejecting a GANSS position request or GANSS assistance data if the reference BTS is not the serving BTS. If FNm field is present in the assistance, cellular time parameters FNm/TN/BN shall be aligned with the integer GANSS TOD second given in GANSS TOD field.

GANSS Reference Location
The Reference Location field contains a 3-D location (with uncertainty) specified as per 3GPP TS 23.032. The purpose of this field is to provide the MS with a priori knowledge of its location in order to improve GNSS receiver performance. The allowed shape is 3-D location with uncertainty (ellipsoid point with altitude and uncertainty ellipsoid). As defined in 3GPP TS 23.032, the GANSS Reference Location is provided in WGS-84 reference system.

NOTE:
If GPS Assistance Data component is present as well, the SMLC should include the Reference Location either in the GPS Assistance Data or GANSS Common Assistance Data element.

GANSS Ionospheric Model
GANSS Ionospheric Model contains parameters to model the propagation delay of the GNSS signals through the ionosphere. The information elements in this field are shown in Table A.35. Proper use of these fields as defined in [11] allows a single‑frequency GNSS receiver to remove the ionospheric delay from the pseudorange measurements. 

Table A.35: GANSS Ionospheric Model

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	GANSS Ionosphere Model Parameters

	ai0
	11
	2-2
	Solar Flux Units
	M

	ai1
	11
	2-8
	Solar Flux Units/degree
	M

	ai2
	14
	2-15
	Solar Flux Units/degree2
	M

	GANSS Ionosphere Regional Storm Flags

	Storm Flag 1
	1
	---
	---
	O (note 1)

	Storm Flag 2
	1
	---
	---
	O (note 1)

	Storm Flag 3
	1
	---
	---
	O (note 1)

	Storm Flag 4
	1
	---
	---
	O (note 1)

	Storm Flag 5
	1
	---
	---
	O (note 1)

	NOTE 1:
All of these fields shall be present together, or none of them shall be present.


GANSS Ionosphere Parameters

The ionosphere model parameters are used to estimate the ionospheric distortions on pseudoranges as described in [11] section 5.1.6. 

GANSS Ionosphere Regional Storm Flags

These fields specify the Ionosphere  disturbance flags (1,…,5) for five different regions as described in [11] section 5.1.6. If the ionosphere disturbance flag for a region is not present the target device shall treat the ionosphere disturbance condition as unknown.

GANSS Additional Ionospheric Model

The GANSS Additional Ionospheric Model contains parameters to model the propagation delays of the GANSS signals through the ionosphere. The information elements in this field are shown in table A.35.a.

When Data ID has the value '11' it indicates that the parameters have been generated by QZSS, and the parameters have been specialized and are applicable within the area defined in [16]. When Data ID has the value '00' it indicates the parameters are applicable worldwide [16]. All other values for Data ID are reserved. When Data ID has the value  '01' it indicates that the parameters have been generated by BDS, and UE shall use these parameters according to the description given in 5.2.4.7 in [18].
Table A.35.a: GANSS Additional Ionospheric Model 
	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	Data ID
	2
	--
	See text
	M

	(0
	8
	2-30
	seconds
	M

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

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

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

	(0
	8
	211
	seconds
	M

	(1
	8
	214
	sec/semi-circle
	M

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

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


GANSS Earth Orientation Parameters

The GANSS Earth Orientation Parameters provides parameters to construct the ECEF and ECI coordinate transformation as defined in [12] and are shown in Table A.35.b. GANSS Earth Orientation Parameters indicate the relationship between the Earth's rotational axis and WGS-84 reference system. 

Table A.35.b: GANSS Earth Orientation Paramaters

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	tEOP
	16
	24
	seconds
	M

	PM_X
	21
	2-20
	arc-seconds
	M

	PM_X_dot
	15
	2-21
	arc-seconds/day
	M

	PM_Y
	21
	2-20
	arc-seconds
	M

	PM_Y_dot
	15
	2-21
	arc-seconds/day
	M

	UT1
	31
	2-24
	seconds
	M

	UT1_dot
	19
	2-25
	seconds/day
	M


GANSS Reference Time Extension

This element is an extension to the GANSS Reference Time  IE and is shown in Table A.35c. If GANSS Reference Time is provided by the SMLC, the GANSS Reference Time Extension shall also be provided. 

NOTE:
For reasons of backward compatibility, this IE is not defined for a Release 9 or earlier SMLC and would be ignored, when received, by a Release 9 or earlier MS. This means that when the element is expected but is not received, the SMLC is Release 9 or earlier.

Table A.35c: GANSS Reference Time Extension

	Parameter
	# Bits
	Scale Factor
	Range
	Units
	Incl.

	GANSS Day Cycle Number
	3
	1
	0 - 7
	8192 days
	M


GANSS Day Cycle Number

This field  provides the number of 8192 day cycles occurred since the GANSS zero time-point defined in Table A.34. The first 8192 GANSS days since the zero time-point is GANSS Day Cycle Number 0.
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