3GPP TSG-RAN WG2 Meeting #107	R2-1909418
Prague, CZ, August 26 – 30, 2019

Agenda item:	11.8.2.2
Source: 	Qualcomm Incorporated
Title: 	GNSS SSR Assistance Data
[bookmark: DocumentFor]Document for:		Discussion and Decision

[bookmark: _Hlk531146196]
[bookmark: _Ref349588338]1. 	Introduction
At RAN2#106, the following agreements were made [1]:
1:	Add the following "compact SSR" messages to the LPP A-GNSS Assistance Data:
	-	Compact SSR GNSS Satellite Phase Bias (MT 4073,5);
	-	Compact SSR STEC Corrections (MT 4073,8);
	-	Compact SSR Gridded Correction (MT 4073,9);
 	-	(Compact) SSR GNSS URA (MT 4073,7).
2:	The additional SSR assistance data shall be applicable to E-UTRAN and NR.
3:	The additional SSR assistance data shall be added to the Positioning System Information message and related scheduling information for E-UTRAN in TS 36.331.
This contribution proposes running CRs for TS 36.355 and 36.331, according to the agreements above, in [2] and [3], respectively.

2. 	Discussion
According to the agreements summarized in section 1 above, the following IEs are proposed for the GNSS‑GenericAssistData in LPP:
- 	GNSS-SSR-URA-r16;
-	GNSS-SSR-PhaseBias-r16;
-	GNSS-SSR-STEC-Correction-r16;
-	GNSS-SSR-GriddedCorrection-r16.
These IEs are a transcription of the corresponding compact SSR message types in [4]. Note, the same SSR GNSS URA (MT 4073,7) is also defined in [5].
The GNSS-SSR-GriddedCorrection are provided for one or more grid points. The grid definition is independent of a particular GNSS, and therefore, is included in IE GNSS-CommonAssistData:
-	GNSS-SSR-GridDefinition-r16
The IE GNSS-SSR-GridDefinition-r16 in the proposed running CR [2] is currently just a placeholder and depends on the resolution of the email discussion in [6] (see also section 3 below).
The corresponding request elements and capabilities are included in IE A-GNSS-RequestAssistanceData and IE GNSS‑GenericAssistanceDataSupport, respectively. 
In addition, the IE GNSS-SignalID is updated for the GLONASS signals and the satellite-id in IE SV‑ID is updated for the QZSS PRNs.
The additional posSIBTypes are added to Table 7.2-1 of LPP:
	posSibType1-8
	GNSS-SSR-GridDefinition

	posSibType2-20
	GNSS-SSR-URA

	posSibType2-21
	GNSS-SSR-PhaseBias

	posSibType2-22
	GNSS-SSR-STEC-Correction

	posSibType2-23
	GNSS-SSR-GriddedCorrection



These additional posSIB types are added to the Positioning System Information message and related scheduling information for E-UTRAN in [3].

3. 	Grid Definition for Atmospheric Delays
The troposhere delay correction data as well as any STEC residual correction (IE GNSS-SSR-GriddedCorrection) are provided for a number of grid points defined by its latitude and longitude relative to the ellipsoid height 0 [4]. QZSS defines various Tables of grid point coordinates, however, covering the Japan region only. For global SSR service, a more flexible definition of grid points is desired, which has been discussed in [6].
One simple and flexible possibility for the IE GNSS-SSR-GriddedCorrection would be the IE OMA-LPPe-ValidityArea in [7], which is illustrated in Figure 1 below:

–	GNSS-SSR-GridDefinition
The IE GNSS-SSR-GridDefinition is used by the location server to provide the grid coordinates for which the GNSS‑SSR‑GriddedCorrection are valid. 
-- ASN1START

GNSS-SSR-GridDefinition-r16 ::= SEQUENCE {
	gridSizeInv-r16				INTEGER (1..128),
	areaWidth-r16				INTEGER (2..4608)			OPTIONAL			-- Need OP,
	codedLatOfNWCorner-r16		INTEGER (0..2303),
	codedLonOfNWCorner-r16	 	INTEGER (0..4607),
	rleList-r16					RleList-r16					OPTIONAL, 
	...
}

RleList-r16 ::= SEQUENCE (SIZE(1..65535)) OF INTEGER (0..255)

-- ASN1STOP

	GNSS-SSR-GridDefinition field descriptions

	gridSizeInv
This field specifies the inverse of the size of a single grid in degrees of latitude and longitude.
For value gridSizeInv the grid size is 10/gridSizeInv degrees of latitude and longitude.

	areaWidth
This field specifies the number of grids in the area in East-West direction. If the field is not present, the value is 1.

	codedLatOfNWCorner
This field specifies the latitude of the North-West corner of the area. The North-West corner point in degrees of latitude is given by:
North-West corner latitude in degrees = 10/gridSizeInv × codedLatOfNWCorner – 90 degrees.
I.e., the coded value can be obtained from a desired latitude as:
codedLatOfNWCorner = floor ( (North-West corner latitude in degrees + 90 degrees ) / (10/gridSizeInv) )

	codedLonOfNWCorner
This field specifies the longitude of the North-West corner of the area. The North-West corner point in degrees of longitude is given by:
North-West corner longitude in degrees = 10/gridSizeInv × codedLonOfNWCorner – 180 degrees.
I.e., the coded value can be obtained from a desired longitude as:
codedLonOfNWCorner = floor ( (North-West corner longitude in degrees + 180 degrees ) / (10/gridSizeInv) )

	rleList
This field specifies the grids in which the data is valid using Run-Length Encoding. If the field is not present, the data is valid in all the grids in the area. The rleList is defined from West to East and starts from the North-West corner point.
The rleList begins with the number of grids for which the data is not valid. The number of grid rows is determined together with the areaWidth field.
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The size of a grid square in spherical coordinates, i.e. the number of degrees on each side of a grid, is defined by the parameter gridSizeInv. The Grid Size (GS) is then 10/gridSizeInv. With a value range of 1..128 for the gridSizeInv, this covers 10, 5, 3.3, 2.5, 2, …0.08 degrees of latitude and longitude (about 1000 km to about 8 km; exponentially spaced). (NOTE: OMA LPPe allows for twice this value range (1..255)).
The coordinates of the north-west corner of the area define the origin of the grids:
	North-West corner latitude in degrees 	= GS × codedLatOfNWCorner – 90 degrees
	North-West corner longitude in degrees = GS × codedLonOfNWCorner – 180 degrees
and vice versa
	codedLatOfNWCorner = floor ( (North-West corner latitude in degrees + 90 degrees ) / GS )
	codedLonOfNWCorner = floor ( (North-West corner longitude in degrees + 180 degrees )  / GS ).
Further, the width of the area is expressed in terms of how many grids fit into the area, i.e.
	areaWidth = Area Width in degrees / GS.
This assumes that the area width has been chosen appropriately so that it is divisible by RS.
In the example of Figure 1, GS = 1 degree, i.e. gridSizeInv = 10/1 = 10. The areaWidth = 8 degrees/GS = 8
codedLatOfNWCorner = floor ( (-15°+90°)/1° ) = 75 and codedLonOfNWCorner = floor ( (83°+180°)/1° ) = 263.

RLE (Run-Length Encoding) is an efficient method to encode areas. The RLE encoding describes in which grids the provided data is valid. In the case illustrated in Figure 1 the provided data is valid in grids marked with green dots. The blue line shows the order, in which the area is run through, i.e. always from left to right and starting from the upper left corner. 
The rleList begins with the number of grids for which the data is not valid. Therefore, the first element in the rleList is ‘1’. Note that if the data was valid in the first grid (the grid in the left upper corner), the first element would be ‘0’.  Next, there are five grids in Figure 1 for which the data is valid. Hence, the second element is ‘5’. Next, there are four grids for which the data is not valid. Thus, the next element is ‘4’. The information of the width of the area in grids allows changing the line at the correct place. After this there are nine grids for which data is valid and the next element is ‘9’. The full rleList in this example is: 1 ; 5 ;  4 ; 9 ; 1 ; 3 ; 2 ; 6 ; 1.

The above allows the definition of an arbitrary rectangular grid. If needed, the IE GNSS-SSR-GridDefinition can be repeated with a different set of values (e.g., for adjacent areas). 
 

4. 	Summary
In this contribution we proposed running CRs for TS 36.355 and 36.331 to support the "compact SSR" messages as A‑GNSS Assistance Data.

Proposal 1:		Endorse the running CRs for TS 36.355 [2] and 36.331 [3] as baseline.

Proposal 2:	Use the IE OMA-LPPe-ValidityArea in [7] as a starting point for defining the LPP IE GNSS‑SSR‑GridDefinition.
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