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Introduction
During the last RAN WG#2 121bis meeting during the email discussion  [AT121bis-e][412][POS] GNSS LOS_NLOS Information, several companies provided very good comments and questions and we would like to address those one by one.
Solution description:

Grid Point related questions and changes compared to R2-2303196
Grid Point resolution (Latitude and longitude)
 As commented during [AT121bis-e][412][POS] GNSS LOS_NLOS, the grid point resolution proposed in R2-2303196 might not be sufficient enough as co-signed companies aims to have at least 1 meter resolution of the grid points. In order to achieve it, it is proposed to represent referencePointLatitude by 25 bits and referencePointLongitude by 26 bits. 

Number of Grid Points and Step size
The max number of steps south and east from the reference position of the grid was increased from 8 to 255, with a max number of grid points per layer of 256 instead of 64. The step length can be between 1m and 100m This is needed to support larger areas for e.g. for the broadcast case. 
It should be noted that the number of grid points must be a maximum of 256 grid points, hence the options for the grid vary from rectangular grid of 1 x 256, to square grid of 16 x 16 grid points.
We also introduced “stepElement” for all steps to have more consistent ASN1 coding for all defined steps
We also adapted the bitmaskOfGrids element to cope with the extended size of the grid and be more efficient to the data size to be sent.

Reference type and reference altitude
There are 2 types of reference altitude wgs84-ellipsoid and  ground-level we like to use. Often the applications are using wgs84-ellipsoid, but some of applications like e.g. cars might use ground level as reference as it is known by design that an antenna is e.g. 2 meters above the ground. For applications knowing the attitude from the ground, it is sufficient to provide 2D grid, where for applications the attitude of the device is changing compared to the ground wgs84-ellipsoid would be used and therefore 3D grid would be provided. In this regard we made the following changes:
· The altitude reference type was removed
· Either a 2D grid for ground level is provided or a 3D grid with a reference altitude related to the WGS84 ellipsoid. The altitude of the grid is represented differently for 2D and 3D
· 2D – altitude over ground 0-9 meters via the referenceAltitudeFine -r18 field 
· 3D – altitude over WGS84 ellipsoid via referenceAltitudeFine (optional) + 10*referenceAltitudeCoarse, where referenceAltitudeCourse is represented by INTEGER(-50..900) and scale factor 10m.  
· All corresponding 3D fields are made conditional “3D”
· Steps down are introduced, with the options of 1-3 steps
Number of layers and grid points per layer.
As provided in R2-2303196, the amount of possible grid points is restricted to 128 with 2 attitude layers. Even the attitude layers might not always be needed and are normally required for specific use case, we generally agree that it is a better design to have number of layers configurable and also provide a bigger range of possible points within the grid, especially to cover broadcast scenario.
The updated version of R2-2303196 in R2-2305474 include the definition of up to 1024 grid points and the possibility to configure up to 4 Attitude layers with up to 256 points grid points per layer (15 steps from the reference to each horizontal direction). Please note that Stage 3 also allows to define a grid which would be represented as not a square, but as 0 to 255 steps (see numberOfSteps in each direction where the total number of grid points is still limited to 256)
With the changes above the grid size per layer would be the following, based upon a square grid (16 x 16 grid points in size):

	Grid point spacing (m)
	Length of grid square (m)
	Area of grid square (m2)

	1.0
	15
	225

	2.0
	30
	900

	3.0
	45
	2,025

	4.0
	60
	3,600

	5.0
	75
	5,625

	10.0
	150
	22,500

	20.0
	300
	90,000

	50.0
	750
	562,500

	100.0
	1500
	2,250,000


 


Satellite validity within the grid.
The LOS – NLOS geospatial augmentation data is provided over a grid of points, as detailed in R2-2305474 The data on each satellite LOS, NLOS - satellite vehicle can either be in line of sight or not, or this is not known (‘uncertain’) – is provided to be valid for each point in the grid.
The status of the satellite is described as noted below [see R2-2305474]:
As noted, the data that is provided is given an expiration time (in UTC), which specifies when the data is no longer valid.
In the case that the data is provided in response to a UE request, the data is provided as above, valid for each point in the grid and with the associated expiration time provided as the UTC time.
In broadcast case, the data needs to be valid over modification period of the system information. 
In NR the possible periodicity of the posSIB messages is provided within posSI-Periodicity and may be configured from (rf8, rf16, rf32, rf64, rf128, rf256, rf512), corresponding to 80 to 5120 ms. In addition, the posSIB can be available on demand, which could be appropriate in order to be flexible with the expiration time. In LTE the possible periodicity of the posSIB messages is provided within posSI-Periodicity-r15 ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512} 
At the same time, as we pointed out in R2-2301172, An individual satellite may have a change in LOS in a range of between 5 minutes and 4 hours – again depending upon the local obstructions and satellite orbit.
As it can be seen the change frequency of an individual satellite is on much longer time compared to the modification period of the posSIBs. 
At the same time it could occur at any time with respect to the sib broadcast message update.
If a particular satellite visibility state will change between LOS/NLOS within the SIB modification period, the corresponding status of this individual satellite could be set to “uncertain”.
As noted in previous documents submitted to RAN2 explaining the geospatial augmentation service operation, when a specific satellite may be LOS at one grid point and NLOS at another, then this specific satellite visibility might also be set to “uncertain”.


Other corrections:
Corrections requested to ASN1, cover page, etc are provided within the CRs (LPP, LTE RRC, NR RRC)
In addition, we added a “GNSS-“ prefix to LOS-NLOS-GriddedIndications to follow the naming convention within the GNSS assistance data. 
Conclusions:
Proposal: With the corrections and understanding above, it is proposed to agree on:
· CR in R2-2306537 for LPP
· CR in R2-2306536 for NR RRC
· CR in R2-2306535 for LTE RRC
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