3GPP TSG-RAN WG2 Meeting #99
R2-1709288
Berlin, Germany, 21 – 25 August 2017

	CR-Form-v11.2

	CHANGE REQUEST

	

	
	36.355
	CR
	0184
	rev
	-
	Current version:
	14.2.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	x
	Radio Access Network
	
	Core Network
	x


	

	Title:

	Clarification to GNSS-TimeModelList 

	
	

	Source to WG:
	Qualcomm Incorporated

	Source to TSG:
	R2

	
	

	Work item code:
	TEI14
	
	Date:
	2017-08-11

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-14

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	1. The IE GNSS-TimeModelList provides the GNSS‑GNSS system time offset between the GNSS system time indicated by IE GNSS‑ID in IE GNSS‑GenericAssistDataElement to the GNSS system time indicated by IE gnss-TO‑ID. The parameters are applied as specified in the GPS ICDs (references [4,5,6] in LPP). However, the field names in GNSS-TimeModelList do not correspond to the parameter names in the formula specified in the GPS ICD. Therefore, it is unclear which field in IE GNSS-TimeModelList corresponds to which value in the time conversion formula.
2. The times provided by the IE GNSS-TimeModelList are specified in Time Of Week (TOW) and Week Number (WN). However, GNSS Reference Time Assistance Data (GNSS-SystemTime in IE GNSS-ReferenceTime) is given in Time-Of-Day (TOD) and Day Number (DN). Therefore, it is unclear how TOW and TOD are related. 
3. Since the GNSS-TimeModelList provides the system time offset from “GNSS‑ID time” to “gnss-TO‑ID time”, the “from time” must be known by the UE. Therefore, the “from time” must correspond to the time provided in IE GNSS-ReferenceTime.  

	
	

	Summary of change:
	1. The conversion formula from references [4,5,6] in LPP is added together with a description of the relation of parameters provided in IE GNSS-TimeModelList and parameters used in the formula. 
2. The length of a GNSS Day/Week is clarified. 
3. It is clarified that the location server should provide a GNSS-TimeModelList for the same GNSS-ID as the gnss-TimeID in IE GNSS-SystenTime in GNSS‑ReferenceTime assistance.

	
	

	Consequences if not approved:
	It remains unclear how the parameters provided in IE GNSS-TimeModelList should be used by the target device.
Impact Analysis

Impacted functionality:

GNSS-TimeModelList assistance data.
Inter-operability:

1. If the network is implemented according to the CR and the UE is not, no interoperability problems are foreseen.
2. If the UE is implemented according to the CR and the network is not, no interoperability problems are foreseen.
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6.5.2.2
GNSS Assistance Data Elements

[…]
–
GNSS-TimeModelList
The IE GNSS-TimeModelList is used by the location server to provide the GNSS‑GNSS system time offset between the GNSS system time indicated by IE GNSS‑ID in IE GNSS-GenericAssistDataElement to the GNSS system time indicated by IE gnss-TO-ID. Several GNSS-TimeModelElement IEs can be included with different gnss-TO-ID fields. The location server should provide a GNSS-TimeModelList for the same GNSS-ID as the gnss-TimeID in IE GNSS‑SystemTime in GNSS‑ReferenceTime assistance. If the location server does not provide a GNSS-TimeModelList for the same GNSS-ID as the gnss-TimeID in IE GNSS‑SystemTime in GNSS‑ReferenceTime assistance the target device assumes tA1 and tA2 are equal to zero.
-- ASN1START

GNSS-TimeModelList ::= SEQUENCE (SIZE (1..15)) OF GNSS-TimeModelElement

GNSS-TimeModelElement ::= SEQUENCE {


gnss-TimeModelRefTime

INTEGER (0..65535),


tA0

 




INTEGER (-67108864..67108863),


tA1

 




INTEGER (-4096..4095) 




OPTIONAL,
-- Need ON


tA2

 




INTEGER (-64..63) 





OPTIONAL,
-- Need ON


gnss-TO-ID 




INTEGER (1..15),


weekNumber 




INTEGER (0..8191) 





OPTIONAL,
-- Need ON


deltaT





INTEGER (-128..127)





OPTIONAL,
-- Need ON


...

}

-- ASN1STOP

	GNSS-TimeModelElement field descriptions

	gnss-TimeModelRefTime 

This field specifies the reference time of week for GNSS-TimeModelElement and it is given in GNSS specific system time.

Scale factor 24 seconds.

	tA0

This field specifies the bias coefficient of the GNSS-TimeModelElement.

Scale factor 2-35 seconds.

	tA1

This field specifies the drift coefficient of the GNSS-TimeModelElement.

 Scale factor of 2-51 seconds/second.

	tA2

This field specifies the drift rate correction coefficient of the GNSS-TimeModelElement.

 Scale factor of 2-68 seconds/second2.

	gnss-TO-ID 

This field specifies the GNSS system time of the GNSS for which the GNSS-TimeModelElement is applicable. GNSS-TimeModelElement contains parameters to convert GNSS system time from the system indicated by GNSS‑ID to GNSS system time indicated by gnss-TO-ID. The conversion is defined in [4,5,6]. See table of gnss-TO-ID to Indication relation below. NOTE.

	weekNumber 

This field specifies the reference week of the GNSS-TimeModelElement given in GNSS specific system time. The location server should include this field, if tA1 or tA2 is included.
Scale factor 1 week.

	deltaT 

This field specifies the integer number of seconds of the GNSS-GNSS time offset provided in the GNSS-TimeModelElement. 

Scale factor 1 second.


gnss-TO-ID to Indication relation

	Value of gnss-TO-ID
	Indication

	1
	GPS

	2
	Galileo

	3
	QZSS

	4
	GLONASS

	5
	BDS

	6-15
	reserved


NOTE:
The time relationship between the system time indicated by GNSS-ID and system time indicated by gnss‑TO-ID is given by the following equation:

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 GNSS-ID.
WN

is the week number of the GNSS system time indicated by GNSS-ID corresponding to the tE. 
tGGTO

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


and given by the gnss‑TimeModelRefTime field.
WNGGTO
is the week number for the time model data in the GNSS time indicated by GNSS-ID
 


corresponding to the tGGTO and given by the weekNumber 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 GNSS-TimeModelElement, the target device assumes  A1GGTO and A2GGTO are equal to zero. 

The GNSS system times in the IE GNSS-TimeModelList 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 (gnss-DayNumber/gnss-TimeOfDay) 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.
