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	Reason for change:
	3GPP TS 23.273 indicated that the LCS service shall use shapes defined 23.032, including support to high accuracy shapes which requires better resolution for certain values.

For example:


	Point latitude encodes as 24 bits binary (1 sign bit): 		


	High Accuracy Point latitude encodes as 32 bits binary (1 sign bit): 	

In 3GPP TS 29.572, the non-integer value of the shapes is defined as "number" with format "float". In OAS 3.0, this is specified as following:

	Common Name
	type
	format

	float
	number
	float

	double
	number
	double



In computer number format definition, float is commonly referred to "Single-precision floating-point format" (e.g. in C, C++, JAVA, etc.) which is 32bits binary containing 23 significant bits (as specified in IEEE 754):

[image: Related image]

To contain the precision of 31-bits binary high accuracy value, double format referring to "Double-precision floating-point format" should be explicitly required, which contains 52 significant bits.

[image: Image result for float double]

1/ High Accuracy Longitude and High Accuracy Latitude both require 32bit binary encoding, thus needs to be updated to double-precision float value; 

2/ High Accuracy Altitude is defined as 22bit binary encoding. Although it can be contained in a single-precision float value, this CR propose to also defined it as double-precision float value to avoid possible future impacts.


	
	

	Summary of change:
	1/ Update the format to "double" for "lon" and "lat" in subclause 6.1.6.2.4;
2/ Update the format to "double" for Simple data type "Altitude" in 6.2.6.3.2;
3/ Update OpenAPI specification in A.2


	
	

	Consequences if not approved:
	Precision of high accuracy shape values cannot be supported in LCS Service Based interface.

	
	

	Clauses affected:
	6.1.6.2.4, 6.1.6.3.2, A.2
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	Other comments:
	This CR introduces backward compatible changes in OpenAPI specification of Nlmf_Location service in 29.572 and Namf_Location service in 29.518.

NOTE 1: number value representation in JSON document (e.g. a JSON body) is acceptable by OpenAPI schema with both "float" and "double" format. The change is considered backward compatible.

NOTE 2: In Rel-15 only regulatory use case is required, where high accuracy shapes are not required.
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* * * First Change * * * *
[bookmark: _Toc11339808][bookmark: _Toc445891690]6.1.6.2.4	Type: GeographicalCoordinates
Table 6.1.6.2.4-1: Definition of type GeographicalCoordinates
	Attribute name
	Data type
	P
	Cardinality
	Description

	lon
	number
	M
	1
	Longitude (Double-precision float value):
Minimum: -180
Maximum: 180

	lat
	number
	M
	1
	Latitude (Double-precision float value):
Minimum: -90
Maximum: 90




* * * Next Change * * * *
[bookmark: _Toc11339830]6.1.6.3.2	Simple data types 
The simple data types defined in table 6.1.6.3.2-1 shall be supported.
Table 6.1.6.3.2-1: Simple data types
	Type Name
	Type Definition
	Description

	Altitude
	number
	Double-precision fFloat value of the altitude, expressed in meters.
Minimum = -32767. Maximum = 32767.

	Angle
	integer
	Integer value of the angle, expressed in degrees.
Minimum = 0. Maximum = 360.

	Uncertainty
	number
	Float value of uncertainty, expressed in meters.
Minimum = 0

	Orientation
	integer
	Integer value of the orientation angle, expressed in degrees.
Minimum = 0. Maximum = 180.

	Confidence
	integer
	Integer value of the confidence, expressed in percentage value.
Minimum = 0. Maximum = 100.

	Accuracy
	number
	Float value of accuracy, expressed in meters.
Minimum = 0

	InnerRadius
	integer
	Integer value of the inner radius, expressed in meters.
Minimum = 0. Maximum = 327675.

	CorrelationID
	string
	LCS Correlation ID. The correlation ID shall be of a minimum length of 1 character and maximum length of 255 characters.

	AgeOfLocationEstimate
	integer
	Integer value of the age of the location estimate, expressed in minutes.
Minimum: 0. Maximum: 32767.

	HorizontalSpeed
	number
	Float value of horizontal speed, expressed in kilometres per hour.
Minimum = 0. Maximum = 2047.

	VerticalSpeed
	number
	Float value of horizontal speed, expressed in kilometres per hour.
Minimum = 0. Maximum = 255.

	SpeedUncertainty
	number
	Float value of speed uncertainty, expressed in kilometres per hour.
Minimum = 0. Maximum = 255.

	BarometricPressure
	integer
	This IE specifies the measured uncompensated atmospheric pressure in units of Pascal (Pa).
Minimum = 30000. Maximum = 115000.


	
* * * Next Change * * * *
[bookmark: _Toc11339849]A.2	Nlmf_Location API
openapi: 3.0.0
info:
  version: '1.0.2'
  title: 'LMF Location'

*************** Text Skipped for Clarify **********************


    GeographicalCoordinates:
      type: object
      required:
        - lon
        - lat
      properties:
        lon:
          type: number
          format: floatdouble
          minimum: -180
          maximum: 180
        lat:
          type: number
          format: floatdouble
          minimum: -90
          maximum: 90

*************** Text Skipped for Clarify **********************


#
# SIMPLE TYPES
#
    Altitude:
      type: number
      format: floatdouble
      minimum: -32767
      maximum: 32767
    Angle:
      type: integer
      minimum: 0
      maximum: 360
    Uncertainty:
      type: number
      format: float
      minimum: 0
    Orientation:
      type: integer
      minimum: 0
      maximum: 180
    Confidence:
      type: integer
      minimum: 0
      maximum: 100
    Accuracy:
      type: number
      format: float
      minimum: 0
    InnerRadius:
      type: integer
      format: int32
      minimum: 0
      maximum: 327675
    CorrelationID:
      type: string
      minLength: 1
      maxLength: 255
    AgeOfLocationEstimate:
      type: integer
      minimum: 0
      maximum: 32767
    HorizontalSpeed:
      type: number
      format: float
      minimum: 0
      maximum: 2047
    VerticalSpeed:
      type: number
      format: float
      minimum: 0
      maximum: 255
    SpeedUncertainty:
      type: number
      format: float
      minimum: 0
      maximum: 255
    BarometricPressure:
      type: integer
      minimum: 30000
      maximum: 115000

*************** Text Skipped for Clarify **********************



* * * End of Changes * * * *
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