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1 Reason for Change

This contribution addresses the following comments:
	B214
	2011.03.21
	E
	C.1

C.2
	Source: Qualcomm

Form: INP doc

Comment:  IE names in this section are not all alligned with the IE names used in ASN.1 

Proposed Change:  Allign the IE names in this section with the IE names used in the ASN.1.
	Status: OPEN 

[Nokia to draft a CR]



	B216
	2011.03.22
	E
	C.3
	Source: Ericsson

Form: INP doc #20

Comment:  Section C.3 seems to belong to App D

Proposed Change: Move C.3
	Status: OPEN 

[Nokia to draft a CR]



	B219
	2011.03.21
	E
	C.4.2
	Source: Qualcomm

Form: INP doc

Comment:  Should there be a reference for the Herring mapping function added?

Proposed Change:  Add reference. 
	Status: OPEN 

[Nokia to draft a CR]

	B227
	2011.03.21
	E
	D.1.7
	Source: Qualcomm

Form: INP doc

Comment:  Step numbering is wrong.

Proposed Change:  Correct the Step numbering in all steps.
	Status: OPEN 

[Nokia to draft a CR]


2 Impact on Backward Compatibility

N/A
3 Impact on Other Specifications

N/A
4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

Agree on the proposed changes.
6 Detailed Change Proposal

Change 1:  Appendices C and D
Appendix C. Use of Information Elements

C.1 Use of Validity Area Parameters

RLE (Run-Length Encoding) is an efficient method to encode areas. The building element of the area definition is a region of the grid. The size of the region, i.e. the number of degrees on each side of the region, is defined by 10/RegionSizeInv, where RegionSizeInv is given in the ValidityArea IE. Regions are rectangular in spherical coordinates, i.e. as many degrees in the north-south direction as in the east-west direction. A single region is described as a red box Figure 11.

The area to be described is fixed in the global coordinate system by expressing the coordinates of the north-west corner of the area. Let RS be the size of the grid region in degrees. Then


regionSizeInv = 10 / RS

And


North-West corner latitude in degrees = RS * codedLatOfNWCorner – 90 degrees


North-West corner longitude in degrees = RS * codedLonOfNWCorner – 180 degrees

And vice versa


codedLatOfNWCorner = floor ( (North-West corner latitude in degrees + 90 degrees ) / RS )


codedLonOfNWCorner = floor ( (North-West corner longitude in degrees + 180 degrees )  / RS )

The latitude in degrees is expressed in range [-90, 90] degrees and longitude in range [-180, 180) degrees.

Further, the width of the area is expressed in terms of how many regions fit into the area, i.e.


areaWidth = Area Width in degrees / RS.

NOTE: This assumes that the area width has been chosen appropriately so that it is divisible by RS.
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Figure 11: Run length encoding

In the example of Figure 11  RS = 1 degree, i.e. regionSizeInv = 10 / 1 = 10.

And the areaWidth = 8 degrees / RS = 8.

codedLatOfNWCorner = floor ( (-15°+90°)/1° )=75. codedLonOfNWCorner = floor ( (83°+180°)/1° ) = 263.

The final aspect of the RLE encoding is to describe, in which regions the provided data is valid. In the case illustrated in Figure 11 the provided data is valid in regions 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 SHALL begin with the number of regions 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 region (the region in the left upper corner), the first element would be “0”. 

Next, there are five regions for which the data is valid. Hence, the second element is “5”. Next, there are four regions for which the data is not valid. Thus the next element is “4”. Note that the knowing the width of the area in regions allows changing the line at the correct place. After this there are nine regions for which data is valid and the next element is “9”.

The full RLE list, therefore, is: 1 ; 5 ;  4 ; 9 ; 1 ; 3 ; 2 ; 6 ; 1.

In case there are more than 255 regions for which data is valid/non-valid, one can present this by “255 ; 0 ; x” denoting that there are 255+x regions for which data is valid/non-valid.

Finally, Figure 12 shows another example for which the rleList reads 0 ; 6 ; 4 ; 6 ; 1 ; 2 ; 1 ; 3 ; 2 ; 6 ; 1.


[image: image2.emf]
Figure 12: Run length encoding –example 2

C.2 Use of Ionospheric storm indications

The ionospheric storm indications are used for alerting the user on possible performance degradation due to high ionospheric activity. The storms tend to have high dynamics, and thus, the prediction may need to be divided in short validity periods, e.g. one hour periods. The prediction periods for the same area are listed in the IE StormList. The elements of StormList, OMA-LPPe-AGNSS-StormElement, comprise of the validity period and the rleListIono that indicates the ionospheric activity during the validity period, in each region in the area. 

The area coding is carried out using a RLE list as above with the validity area. In this case, however, each region is assigned with an ionospheric index instead of Boolean valid/non-valid values. For example, if the first RleIonoElement in the RleListIono has the ionoIndex value G2 and regionCount value 11, it means that in the 11 first regions in the area, starting from the North-West corner as explained above, the ionospheric activity level is G2, which means negligible effect on satellite navigation.

The NOAA ionospheric storm grading is as follows: G5 is an “extreme” storm, G4 “severe” and G3 “strong”. There are also G1 (minor) and G2 (moderate). Storms G3-G5 affect satellite navigation. G1 and G2 have negligible effect on satellite navigation. The values “unknown” and “none” describe the cases when there is no ionospheric data available or there is no activity, respectively. The NOAA storm definitions are available at http://www.swpc.noaa.gov/NOAAscales/ and from American Geophysical Union’s Eos (weekly newspaper of geophysics) Vol. 81, No. 29, July 18, 2000, Pages 322-328.
As an example, consider the case in Figure 13. In this scenario, the field rleListIono in the IE OMA-LPPe-AGNSS-StormElement would read {1,G3} ; {4,G4} ; {2,unknown} ; {1,G4} ; {2,G5} ; {1,G4} ; {2,G3} ; {1,G4} ; {1,G5} ; {6,G4} ; {2,G3} ; {1,none}.
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Figure 13: Ionosphere storm region
C.3 Use of periodic wide area ionosphere corrections

C.3.1 
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2. 
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The ionosphere slant delay 
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 in the units of TECU (1016 e-/m2) for the SV i at the target location can be given by
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 are the model coefficients. Further, 
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 are the distances from the model reference position to the target position in the east and north directions expressed in kilometres, respectively. The distances are calculated along the surface of the geoid.

C.4 Troposphere Delay Model

The tropospheric delay is divided into two components, hydrostatic (dry) and non-hydrostatic (wet). Atmospheric gases that are in hydrostatic equilibrium cause the hydrostatic delay. This is usually the case for the dry gases and part of the water vapour. The wet delay, caused by water vapour that is not in hydrostatic equilibrium, varies widely, both spatially and temporally. Although the wet component is much smaller than the hydrostatic component, the uncertainties in the wet tropospheric delay modelling limit the achievable performance of the high precision GNSS applications given that carrier phase measurements themselves have an accuracy of a few millimeters.

Each of these components can be expressed as the product of the delay experienced by the radio signals in the zenith direction, the zenith delay, and a mapping function, which models the elevation angle dependence of the tropospheric delay:
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where 
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 is the tropospheric delay at a given SV elevation angle 
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 and user altitude 
[image: image18.wmf]user

h

, 
[image: image19.wmf](

)

user

h

z

h

,

D

 and 
[image: image20.wmf](

)

user

w

z

h

,

D

 are, respectively, the hydrostatic and wet zenith delays at the user altitude, and 
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 are the hydrostatic and wet mapping functions, respectively.

C.4.1 Mapping Zenith Delays to Target Altitude

The hydrostatic and wet zenith delays can be determined based on numerical weather predictions or some other meteorological data. Parameters for the troposphere zenith delay model are then determined by e.g. least-squares-fit of the computed zenith delay profiles. The model parameters are referred to the reference altitude 
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. The zenith delays can be scaled to the user altitude as follows: 
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where 
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 is hydrostatic and 
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 wet zenith delays in meters at the user altitude 
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. The user altitude 
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 is calculated with respect to the nominal sea level. The terms 
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 are the hydrostatic and wet zenith delays at the reference altitude given in the IE OMA-LPPe-AGNSS-LocalTroposphereDelayTimeElement. Finally, the terms 
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 are the exponential fit parameters for the hydrostatic and wet zenith delays. 
C.4.1.1 Gradient Parameters

The total tropospheric slant delay can be considered as a combination of the azimuthally symmetric and asymmetric parts. Consequently, the notation for the neutral delay becomes 
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where the tropospheric delay is first modelled into zenith direction and then projected into the direction of the satellite using a mapping function that is not only a function of the elevation angle, but also of azimuth angle 
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, the angle counted clockwise from the true north. The 
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, which is a specific mapping function for the gradient terms can be chosen equal to 
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. The asymmetric components are determined by a horizontal gradient model, where 
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 are the path delay gradient parameters in the North and East direction, respectively, from the IE OMA-LPPe-AGNSS-LocalTroposphereDelayTimeElement. These terms describe the total horizontal gradients, including both hydrostatic and wet components.

Horizontal gradients in the refractivity field result from pressure, temperature, and humidity gradients. Path delay exhibits thus both hydrostatic and wet gradients, though of different spatial scales and temporal correlation. Gradient parameters can be modelled either deterministically or stochastically as random walks in the estimation algorithm. Typically gradients are smaller than 1mm in zenith direction, which translates to a delay of a few centimeters at 10 degrees elevation. The importance of accounting for the azimuthal asymmetry increases, when the satellite elevation angle mask, i.e. the minimum elevation angle from which the measurements are accepted, decreases. This is because then the distance travelled in the troposphere increases.

C.4.2 Mapping Function

The tropospheric delay in the direction of zenith is scaled to lower elevation angles by using a mapping function defined by:
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 is the elevation angle of the observed satellite from the horizon,  
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 is the mapping function, 
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  is the  zenith delay and 
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 the slant delay.  
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 is either computed from the surface parameters in the IE OMA-LPPe-AGNSS-LocalSurfaceParameterList  or given as a parameter in the IE OMA-LPPe-AGNSS-LocalTroposphereDelay.

The approach taken here assumes a horizontally stratified atmosphere with separated mapping functions for the hydrostatic and the wet part. The total slant delay thus becomes:


[image: image46.wmf](

)

(

)

)

(

)

(

)

,

(

,

,

e

e

e

w

user

w

z

h

user

h

z

user

m

h

m

h

h

×

D

+

×

D

=

D


where the mapping functions are presented in the continued fraction expansion form proposed by Herring (Herring, T.A. 1992. Modeling Atmospheric Delays in the Analysis of Space Geodetic Data. In proceedings of the Symposium: Refraction of the Transatmospheric Signals in Geodesy, Hague, The Netherlands): 
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Three coefficients a, b, and c are enough to map zenith delays down to elevations of 3 degrees. The values for the hydrostatic and wet mapping functions can be derived from numerical weather prediction (NWP) models. The mapping function is independent of the target altitude.

The mapping function 
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 is obtained using the mapping function parameters ah, bh and ch from the IE OMA-LPPe-AGNSS-MappingFunctionParameters. Likewise, 
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m

 is obtained using the mapping function parameters aw, bw and cw from the IE OMA-LPPe-AGNSS-MappingFunctionParameters.

C.5 Satellite body-fixed coordinate frame

The satellite body fixed coordinate frame is defined as follows:
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where 
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 is the unit vector from the satellite to the sun. The vectors 
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 and 
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 are the sun and satellite positions in Earth-centered reference frame.
Figure 15
 shows the resulting Satellite-fixed coordinate system. The unit vector 
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 points from the satellite center of mass to the center of the Earth. The unit vector 
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 is perpendicular to both 
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 thus (righ-hand convention) points away from the plane. Finally, 
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 is perpendicular to both 
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 and thus lies in the plane.
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Figure 15: Satellite-fixed coordinate system

C.6 Navigation Degradation Models

C.6.1 Clock model Degradation Model

The clock model degradation at time 
[image: image65.wmf]t

 is modelled with the first-order polynomial 
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 where 
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 is the time of ephemeris given in the Navigation Model parameters.

C.6.2 Orbit Model Degradation Model

The orbit model degradation at time 
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 is modelled with the first-order polynomial
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where 
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 is the time of ephemeris given in the Navigation Model parameters.

C.7 Solar radiation pressure

 The acceleration 
[image: image71.wmf]solar
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 due to the solar radiation experienced by the SV can be computed from
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 is the solar radiation intensity at the Earth orbit, and 
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 the effective combined reflectivity and area. Lastly, 
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 is the SV mass. 

C.8 CRC16-IBM
The CRC16-IBM is calculated from an array of bytes using the polynomial x16+x15+x2+1. The following code (in C) shows the reference implementation for calculating the CRC16-IBM.


#define WIDTH 16 /* Width of polynomial */


#define POLY 0x8005 /* Polynomial Bit #16 is set and hidden */


#define BYTE_BITS 8 /* Number of bits in byte */


#define TABLE_SIZE (1 << BYTE_BITS) /* Size of table */


#define MSB_MASK (1 << (WIDTH - 1)) /* Mask for high order bit in a word */


/* Table generated by 'crc16init()'  */


typedef uint16 Crc16;


static Crc16 table[TABLE_SIZE];


/* Initializes the table. Should be called once before the first call to 'crc16()' */


void crc16init(void)



{



Crc16 i;



int j;



for(i = 0; i < TABLE_SIZE; ++i) 




{




Crc16 val = i << (WIDTH - BYTE_BITS);




for (j = 0; j < BYTE_BITS; ++j) 





val = (val << 1) ^ ((val & MSB_MASK) ? POLY : 0);




table[i] = val;




}



}


/* Calculates CRC16 of 'cnt' bytes from 'src' and returns result */


/*  Initial value of CRC16 is supplied by caller in 'crc' */


Crc16 crc16(Crc16 crc, void const* src, int cnt)



{



unsigned char const* s = (unsigned char const*)src;



while(cnt--) 



crc = (crc << BYTE_BITS)^ table[(crc >> (WIDTH - BYTE_BITS)) ^ *s++];





return crc;



}

C.9 Antenna information

LPPe allows for defining the antenna orientation with respect to the Earth-Fixed system with Euler Angles (
[image: image76.wmf]a

, 
[image: image77.wmf]b

 and 
[image: image78.wmf]g

).

C.9.1 Antenna reference frame

Figure 16 shows the reference coordinate system associated with the antenna. The coordinate system is defined so that the Z-axis co-incidences with the Antenna Plane normal vector and the Y-axis co-incidences with the Antenna Reference Direction. The X-axis is chosen so that the resulting X-Y-Z system is right-handed.

The plane and reference direction definitions are antenna vendor-specific.
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Figure 16: Antenna reference frame

C.9.2 Euler angles

Figure 17 shows the Euler Angles 
[image: image80.wmf]a

, 
[image: image81.wmf]b

 and 
[image: image82.wmf]g

 and their positive counter clock-wise directions (right-hand convention) with respect to the Earth-fixed East-North-Up right-handed coordinate system (blue axes).  

The 
[image: image83.wmf]b

 denotes the counter-clockwise angle between the vertical direction and the antenna plane normal vector (Z). The 
[image: image84.wmf]b

 ranges from 0º (Vertical and Z parallel) to 180º (Vertical and Z anti-parallel).

The 
[image: image85.wmf]a

 denotes the counter-clockwise angle between East and Line of Nodes. The 
[image: image86.wmf]a

 ranges from 0º (East and Line of Nodes parallel) to 359º.

The 
[image: image87.wmf]g

 denotes the counter-clockwise angle between X and Line of Nodes. The 
[image: image88.wmf]g

 ranges from 0º (X and Line of Nodes parallel) to 359º.

Line of Nodes is shown in Figure 17 as being the line of intersection for the horizontal and antenna planes. Line of Nodes is perpendicular to both Vertical and Z axes.
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Figure 17: Euler Angles

Going from global coordinate system (East, True North, Vertical) to XYZ system in Figure 17 (extrinsic rotations):

· Rotate XYZ system about Vertical by 
[image: image90.wmf]g

. The X axis now makes angle 
[image: image91.wmf]g

 with the East axis
· Rotate XYZ system about the East axis by 
[image: image92.wmf]b

. The Z-axis now makes angle 
[image: image93.wmf]b

 with the Vertical

· Rotate XYZ system about the Vertical by 
[image: image94.wmf]a

. 

Alternatively, going from global coordinate system (East, True North, Vertical) to XYZ system in Figure 17 (intrinsic rotations):

· Rotate XYZ system about the Z-axis by 
[image: image95.wmf]a

. The X-axis now lies on the Line of Nodes.

· Rotate XYZ system about the now-rotated X-axis by 
[image: image96.wmf]b

. The Z-axis is now in its final direction. The X-axis is still on the Line of Node.

· Rotate the XYZ system about the new Z-axis by 
[image: image97.wmf]g

.  

Note that in the gimbal lock situation (Z parallel or anti-parallel to 
[image: image98.wmf]b

) the values of 
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 and 
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 are not meaningful (non-unique) by themselves, but one considers the value of 
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 (when Z parallel to 
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) or 
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 (when Z anti-parallel to 
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), which are uniquely defined, respectively.

Appendix D. Example flows (informative)
D.1 Exemplary periodic data flows

D.1.1 CCP Assistance Data Transfer procedure – nominal case
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2. (alt 2)LPP Provide Assistance Data(end transaction)

Transaction ID=1, AD CP(AD Session ID=1, Type=responseToInitialRequest)

AGNSS-Error::CCP not supported by server

2. (alt 5)LPP Provide Assistance Data(end transaction)

Transaction ID=1, AD CP(AD Session ID=1, Type=responseToInitialRequest)

AGNSS-Error::QoR cannot be met

4. LPP Provide Assistance Data(unsolicited)

Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)

CCP AD(refTime, RS1)
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n 2. (alt 3)LPP Provide Assistance Data(end transaction)

Transaction ID=1, AD CP(AD Session ID=1, Type=responseToInitialRequest)

AGNSS-Error::CCP not supported in the target area, CCP CP(supportArea)

2. (alt 4)LPP Provide Assistance Data(end transaction)

Transaction ID=1, AD CP(AD Session ID=1, Type=responseToInitialRequest)

AGNSS-Error::CCP not supported for any requested signal, CCP CP(supportArea)

2. (alt 1)LPP Abort (end transaction)

Transaction ID=1, Periodic Session ID=1

Cause::PeriodicADprocedureNotSupported


Figure 18: Assistance data transfer – nominal case

1. The target requests for the periodic AD and within that CCP assistance. The request contains the Periodic AD session ID in the AD control parameters (AD CP) and the requested duration, rate, QoR (quality-of-reference-station) and the target position in the CCP-specific control parameters (CCP CP). Furthermore, the generic part of the AGNSS AD request carries the information for which GNSS signals the CCP AD is being requested.

The Periodic AD session ID (1 in this flow) in the AD CP allows for modifying the periodic AD session parameters (stopping, changing duration and rate of delivery) as well as changing reference stations within the CCP assistance session. The Periodic AD session ID binds the messaging associated with the single Periodic AD session together by making the Periodic AD session-related message exchange independent of the LPP transaction handling.

2. (alternative 1) In case the server does not support periodic AD, the server shall abort the ongoing procedure.

2. (alternative 2) In case the server does not support CCP assistance, the server shall send back LPP Provide Assistance Data with AGNSS error code “CCP not supported by server”. The transaction gets terminated.

2. (alternative 3) In case the server does not support CCP assistance for the target area, the server shall send back LPP Provide Assistance Data with AGNSS error code “CCP not supported in the target area” as well as the CCP support area assistance. The transaction gets terminated.

2. (alternative 4) In case the server cannot provide the target with a CCP assistance for any requested GNSS signal, the server shall send back LPP Provide Assistance Data with AGNSS error code “CCP not supported for any requested signal”. The transaction gets terminated.

2. (alternative 5) In case the server cannot provide the target with a CCP assistance at the requested QoR, the server shall send back LPP Provide Assistance Data with AGNSS error code “QoR cannot be met”. The transaction gets terminated.

2. (alternative 6) The server sends LPP Provide AD message with the AD CP as well as the CCP-specific control parameters (CCP CP) in the common part of the AGNSS AD. The AD CP carries the periodic AD session ID. In the CCP CP the server provides back at least the duration, rate and information on the reference station RS1 for which CCP AD will be provided. The duration and rate may or may not be the same as requested. In case multi-reference support is indicated (in the capabilities), the server may provide CCP AD also for multiple reference stations.

3. Server starts to provide periodic CCP AD to the target for RS1. The common CCP AD carries the reference time and the generic CCP AD the assistance for the GNSS signals and for the reference stations in use.

The actual CCP AD is provided to the target in a new transaction (ID=2). The AD session ID stays at ID=1.

4. The server continues to provide the target with periodic CCP AD. 

K. Periodic session terminates, when the duration of the session expires.

D.1.2 CCP Assistance Data Transfer procedure – session abort by target/server

 
[image: image106.emf]Target Server

1. LPP Request Assistance Data

Transaction ID=1, AD CP(AD Session ID=1, Type=initialRequest)

CCP CP(dur,rate, pos, QoR), CCP AD(GNSS signals)

2. LPP Provide Assistance Data(end transaction)

Transaction ID=1, AD CP(AD Session ID=1, Type=responseToInitialRequest)

CCP CP(dur, rate, infoRS1)

K+1.(alt 1)LPP Abort (end transaction)

Transaction ID=2, Periodic Session ID=1

Cause::PeriodicADsessionStop

3. LPP Provide Assistance Data(unsolicited)

Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)

CCP AD(refTime, RS1)

K. LPP Provide Assistance Data(unsolicited)

Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)

CCP AD(refTime, RS1)

4. LPP Provide Assistance Data(unsolicited)

Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)

CCP AD(refTime, RS1)

K+1. (alt 2) LPP Abort (end transaction)

Transaction ID=2, Periodic Session ID=1

Cause::PeriodicADsessionStop
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Figure 19: CCP assistance data transfer – session stop

1 - 4.
As in the previous flow.

K. 
The server continues to provide the target with periodic CCP AD.

K+1. 
(alt 1) The target aborts the session prematurely.

K+1. 
(alt 2) The server aborts the session prematurely.

D.1.3 CCP Assistance Data Transfer procedure - session modification (target)
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1. LPP Request Assistance Data

Transaction ID=1, AD CP(AD Session ID=1, Type=initialRequest)

CCP CP(dur,rate, pos, QoR), CCP AD(GNSS signals)

2. LPP Provide Assistance Data(end transaction)

Transaction ID=1, AD CP(AD Session ID=1, Type=responseToInitialRequest)

CCP CP(dur, rate, infoRS1)

3. LPP Provide Assistance Data(unsolicited)

Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)

CCP AD(refTime, RS1)

K+3. LPP Provide Assistance Data(unsolicited)

Transaction ID=2, AD CP(AD Session ID=1Type=providePeriodicAD)

CCP AD(refTime, RS1)

4. LPP Provide Assistance Data(unsolicited)

Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)

CCP AD(refTime, RS1)

K+1. LPP Request Assistance Data

Transaction ID=3, AD CP(AD Session ID=1, Type=updateAndContinueIfUpdateFails)

CCP CP (dur)

K. LPP Provide Assistance Data(unsolicited)

Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)

CCP AD(refTime, RS1)

K+2. (alt 2) LPP Provide Assistance Data(end transaction)

Transaction ID=3, AD CP(AD Session ID=1, Type=responseToTargetUpdateRequest)

CCP CP(dur)

K+4. LPP Provide Assistance Data(unsolicited)

Transaction ID=2, AD CP(AD Session ID=1Type=providePeriodicAD)

CCP AD(refTime, RS1)

L. LPP Provide Assistance Data(end transaction)

Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)

CCP AD (refTime, RS1)
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K+2.(alt 1)LPP Provide Assistance Data(end transaction)

Transaction ID=3, AD CP(AD Session ID=1, Type=responseToTargetUpdateRequest)

AGNSS-Error::CCP Unable to modify Control Parameters


Figure 20: CCP assistance data transfer – session parameter modification (target)

1 - K.
As in the previous flow.

K+1.
The target requests for the modification of the CCP CP (duration in this example). The request launches a new LPP transaction (ID=3), but the period AD session ID does not change (ID=1).

K+2.
(alt 1) In case the server is unable to modify the CCP CP, the server shall return the error code “Unable to modify control parameters”.


Note that in case the target had indicated “updateAndAbortIfUpdateFails” the provision of AD would have been aborted by server without any further Provide AD (or Abort/Error) messages.

K+2.
(alt 2) The server sends LPP Provide AD message with the modified CCP Control Parameter (duration). The modified duration may or may not be the same as requested by the target. 

K+3. 
The server continues to provide the target with periodic CCP AD in the transaction with ID=2 and periodic session ID=1.

K+4. 
The server continues to provide the target with periodic CCP AD in the transaction with ID=2 and periodic session ID=1.

L.
The session terminates, when the duration expires.

D.1.4 CCP Assistance Data Transfer procedure - session modification (server)
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1. LPP Request Assistance Data

Transaction ID=1, AD CP(AD Session ID=1, Type=initialRequest)

CCP CP(dur,rate, pos, QoR), CCP AD(GNSS signals)

2. LPP Provide Assistance Data(end transaction)

Transaction ID=1, AD CP(AD Session ID=1, Type=responseToInitialRequest)

CCP CP(dur, rate, infoRS1)

3. LPP Provide Assistance Data(unsolicited)

Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)

CCP AD(refTime, RS1)

K+2. LPP Provide Assistance Data(unsolicited)

Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)

CCP AD(refTime, RS1)

4. LPP Provide Assistance Data(unsolicited)

Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)

CCP AD(refTime, RS1)

K. LPP Provide Assistance Data(unsolicited)

Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)

CCP AD(refTime, RS1)

K+1. LPP Provide Assistance Data(unsolicited, end of transaction)

Transaction ID=3, AD CP(AD Session ID=1, Type=serverUpdate)

CCP CP (dur)

K+3. LPP Provide Assistance Data(unsolicited)

Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)

CCP AD(refTime, RS1)

L. LPP Provide Assistance Data(end transaction)

Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)

CCP AD(refTime, RS1)
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Figure 21: CCP assistance data transfer – session parameter modification (server)

1 - K.
As in the previous flow.

K+1.
The server sends LPP Provide AD message with the new CCP Control Parameters (duration in this example). The new duration overrides the previous duration. 


The new duration is provided in a new LPP transaction (ID=3), but the periodic AD session ID does not change (ID=1).

K+2.
The server continues to provide the target with periodic CCP AD in the transaction with ID=2 and periodic AD session ID=1.

K+3. 
The server continues to provide the target with periodic CCP AD in the transaction with ID=2 and periodic AD session ID=1.

L.
The session terminates, when the duration expires.

D.1.5 CCP Assistance Data Transfer procedure - change of reference station 
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1. LPP Request Assistance Data

Transaction ID=1, AD CP(AD Session ID=1, Type=initialRequest)

CCP CP(dur,rate, pos, QoR), CCP AD(GNSS signals)

2. LPP Provide Assistance Data(end transaction)

Transaction ID=1, AD CP(AD Session ID=1, Type=responseToInitialRequest)

CCP CP(dur, rate, infoRS1)

K+6. LPP Provide Assistance Data(unsolicited)

Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)

CCP AD(RS1, RS2)

K+2.LPP Request Assistance Data

Transaction ID=4, AD CP(AD Session ID=1, Type=updateAndContinueIfUpdateFails)

CCP CP (req neighborList)

K. LPP Provide Assistance Data(unsolicited)

Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)

CCP AD(refTime, RS1)

K+3. (alt 2) LPP Provide Assistance Data(end transaction)

Transaction ID=4, AD CP(AD Session ID=1, Type=responseToTargetUpdateRequest)

CCP CP (neighborList)
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K+1. LPP Provide Location Information (end transaction)

Transaction ID=3, current position

K+4.LPP Request Assistance Data

Transaction ID=5, AD CP(AD Session ID=1, Type=updateAndContinueIfUpdateFails)

CCP CP (req RS2)

K+5. LPP Provide Assistance Data(end transaction)

Transaction ID=5, AD CP(AD Session ID=1, Type=responseToTargetUpdateRequest)

CCP CP (infoRS1, infoRS2)
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L. LPP Provide Assistance Data(unsolicited)

Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)

CCP AD(RS1, RS2)

L+1.LPP Request Assistance Data

Transaction ID=6, AD CP(AD Session ID=1, Type=UpdateAndContinueIfUpdateFails)

CCP CP (kill RS1)

L+2. LPP Provide Assistance Data(end transaction)

Transaction ID=6, AD CP(AD Session ID=1, Type=responseToTargetUpdateRequest)

CCP CP (infoRS2)
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L+3. LPP Provide Assistance Data(unsolicited)

Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)

CCP AD(RS2)

M. LPP Provide Assistance Data(end transaction)

Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)

CCP AD(RS2)

K+3.(alt 1)LPP Provide Assistance Data(end transaction)

Transaction ID=4, AD CP(AD Session ID=1, Type=responseToTargetUpdateRequest)

AGNSS-Error::CCP neighbor list not supported


Figure 22: CCP assistance data transfer – change of reference station 

1 - K. 
As in the previous flow

K+1.
The target provides its current location to the server in the new transaction with ID=3

K+2.
The target request for the neighbor list in the new transaction with ID=4

K+3.
(alternative 1) The server indicates that the neighbor list is not supported. The session continues, but the target does not obtain the neighbor list. Note that in the further steps shown it is assumed that the target did receive the neighbor list, i.e. the rest of the call flow assumes alternative 2 in the step K+3.


Note that in case the target had indicated “updateAndAbortIfUpdateFails” the provision of AD would have been aborted by server without any further Provide AD (or Abort/Error) messages.

K+3.
(alternative 2) The server provides the neighbor list

K+4.
The target request for CCP AD for the RS2 in the new transaction with ID=5

K+5.
The server provides the reference station information for the RS1 and RS2. This indicates that the server starts provide AD for the both reference stations.


Note that the call flow assumes that the AD update request is a successful one. See D.1.6 for a failure case.

K+6.
The server provides CCP AD for RS1 and RS2 

(target performs operations required to change the reference station)

L.
The server provides CCP AD for RS1 and RS2 

L+1.
The target request for killing the CCP AD delivery for the RS1 in the new transaction with ID=6

L+2.
The server confirms the change by providing the RS information only for the RS2 in the CCP CP 

L+3.
The server provides CCP AD for RS2 in the transaction with ID=2. The periodic AD session ID has stayed the same throughout the session.

M.
The periodic AD assistance session terminates, when the duration expires.

D.1.6 CCP Assistance Data Transfer procedure - change of reference station (fail)
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1. LPP Request Assistance Data

Transaction ID=1, AD CP(AD Session ID=1, Type=initialRequest)

CCP CP(dur,rate, pos, QoR), CCP AD(GNSS signals)

2. LPP Provide Assistance Data(end transaction)

Transaction ID=1, AD CP(AD Session ID=1, Type=responseToInitialRequest)

CCP CP(dur, rate, infoRS1)

K+1.LPP Request Assistance Data

Transaction ID=3, AD CP(AD Session ID=1, Type=updateAndContinueIfUpdateFails)

CCP CP (req RS2)

K. LPP Provide Assistance Data(unsolicited)

Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)

CCP AD(refTime, RS1)
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L. LPP Provide Assistance Data(unsolicited)

Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)

CCP AD(RS1)

K+2.LPP Provide Assistance Data(end transaction)

Transaction ID=3, AD CP(AD Session ID=1, Type=responseToTargetUpdate)

AGNSS-Error::Multi –reference station not supported

K+3. LPP Provide Assistance Data(unsolicited)

Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)

CCP AD(RS1)


Figure 23: CCP assistance data transfer – failure in the change of reference station 

1 - K. 
As in the previous flow

K+1.
The target request for CCP AD for RS2 in the new transaction with ID=3


Note that the target might have requested for the neighbor list as in the previous case prior to this step. 


In case the neighbor list is empty, the target may still request for another reference station based on position, i.e. the empty neighbor list does not indicate that the server is not capable of providing CPP AD for multiple reference stations.


K+2.
The server responds with the AGNSS-Error “multi-reference station not supported” in LPP Provide AD indicating that the server cannot provide CCP AD for multiple reference stations at the same time.


Note that in case the target requested for the neighbor list and it was returned non-empty, the server may still be unable to provide CPP AD for multiple reference stations (see next step). In this case the target might decide to continue with the current reference station. Alternatively the target may abort the current session and start another CCP AD session based on the knowledge (from the neighbor list) that there are potential reference stations nearby.


Note that in case the target had indicated “updateAndAbortIfUpdateFails” the provision of AD would have been aborted by server without any further Provide AD (or Abort/Error) messages.

K+3.
The server continues to provide CCP AD for RS1 in the transaction with ID=1 and periodic AD session ID=1

L.
The periodic AD assistance session terminates, when the duration expires.

D.1.7 CCP Assistance Data Transfer procedure – unsolicited
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1.LPP Provide Assistance Data(end transaction)

Transaction ID=1, AD CP(AD Session ID=1, Type=serverUpdate)

CCP CP(dur,rate, infoRS1)

2.(alt 3)LPP Provide Assistance Data(unsolicited)

Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)

CCP AD(refTime, RS1)

K. LPP Provide Assistance Data(end transaction)

Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)

CCP AD(refTime, RS1)
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2. (alt 1)LPP Abort (end transaction)

Transaction ID=1, Periodic Session ID=1

Cause::PeriodicADprocedureNotSupported

2. (alt 2)LPP Abort (end transaction)

Transaction ID=1, Periodic Session ID=1

AGNSS-Cause::CCP not supported

3. (alt 1)LPP Abort (end transaction)

Transaction ID=2, Periodic Session ID=1

AGNSS-Cause::CCP not supported for the provided signals

3.(alt 2)LPP Provide Assistance Data(unsolicited)

Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)

CCP AD(refTime, RS1)


Figure 24: CCP assistance data transfer – unsolicited
1. The server sends LPP Provide AD message with the Periodic AD control parameters (AD CP) as well as the CCP-specific control parameters (CCP CP). 

2. (alternative 1) The target aborts the session, because the target does not support periodic AD procedure.

2. (alternative 2) The target aborts the session, because the target does not support CCP AD. 

2. (alternative 3) Server starts to provide periodic CCP AD to the target for RS1. 

3. (alternative 1) The target aborts the session, because the target does not support CCP AD for the provided GNSSs/signals 

3. (alternative 2) Server provides periodic CCP AD to the target for RS1

K. 
Periodic session terminates, when the duration of the session expires.

D.2 Periodic High Accuracy GNSS examples

D.2.1 Nominal case

 
[image: image112.emf]Target Server

1. LPP Request Location Information

Transaction ID=1, LocInfo CP(session ID=1, Type=initialRequest)

HAgnss Request  CP(dur, rate, antennaInfoReq, pressureInfoReq, signalReq)

2.(alt 4)LPP Provide Location Information (end transaction)

Transaction ID=1, LocInfo CP(session ID=1, Type=responseToInitialRequest)

HAgnss Provide CP(dur, rate, antennaDescription)

2. (alt 2) LPP Provide Location Information (end transaction)

Transaction ID=1, LocInfo CP(session ID=1, Type=responseToInitialRequest)

AGNSS-Error::HAgnssNotSupportedByTarget

2.(alt 3)LPP Provide Location Information (end transaction)

Transaction ID=1, LocInfo CP(session ID=1, Type=responseToInitialRequest)

AGNSS-Error::HAgnssUnavailableForAllRequestedSignals

K. LPP Provide Location Information (end transaction)

Transaction ID=2, LocInfo CP(session ID=1, Type=providePeriodicLocInfo) 

HAgnss Provide Meas(pos, refTime, pressure, AntennaOrientation, signalMeas)

3. LPP Provide Location Information (unsolicited)

Transaction ID=2, LocInfo CP(session ID=1, Type=providePeriodicLocInfo) 

HAgnss Provide Meas(pos, refTime, pressure, AntennaOrientation, signalMeas)

2.(alt 1)LPP Abort (end transaction)

Transaction ID=1, Periodic Session ID=1

Cause::PeriodicLocInfoProcedureNotSupported

C

o

n

t

r

o

l

 

t

r

a

n

s

a

c

t

i

o

n


Figure 25: Periodic HA GNSS – nominal case

1. The server requests the periodic HA GNSS measurements from the target. The common part of the Location Information request carries the periodic session ID, which stays the same throughout the HA GNSS session.

The HA GNSS CP (Control Parameter) request carries the requested duration of the session, rate of the measurement deliveries, information if pressure information is to be provided and GNSS signals requested. Moreover, the request also defines if the antenna information is to be provided.

2. (alternative 1) In case the target does not support periodic Location Information delivery, the target shall abort the session by the cause “Periodic Location Information Procedure Not Supported”.

2. (alternative 2) In case the target does not support HA GNSS, the target shall reply with the AGNSS Error “HA GNSS Not Supported By Target”. The session gets terminated without further message exchange.

2. (alternative 3) In case the target does not support HA GNSS for any requested GNSS signal, the target shall reply with AGNSS Error “HA GNSS not unavailable for all requested signals”. The session gets terminated without further message exchange.

2. (alternative 4) In case the target can support the request the HA GNSS CP provide IE carries the confirmation for the duration of the session and the rate of the message deliveries. The duration and rate may or may not be the same as requested. In case antenna description was requested and supported, it shall be provided in the provide CP.

3. The target starts to provide Periodic Location Information messages from the server to the target in a new (unsolicited) transaction with ID=2. The provide message carry at least the signal measurements. The pressure information is carried, if requested and supported. The position and reference time information is carried unless forbidden by the LPP proper AGNSS measurement control. The antenna orientation information is provided, if requested and supported.

K.
The session terminates, when the duration expires.

D.2.2 Server-side session modification
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1. LPP Request Location Information

Transaction ID=1, LocInfo CP(session ID=1, Type=initialRequest)

HAgnss Request  CP(dur, rate, antennaInfoReq, pressureInfoReq, signalReq)

2. LPP Provide Location Information (end transaction)

Transaction ID=1, LocInfo CP(session ID=1, Type=responseToInitialRequest)

HAgnss Provide CP(dur, rate, antennaDescription)

K+2. (alt 2) LPP Provide Location Information (end transaction)

Transaction ID=3, LocInfo CP(session ID=1, Type=responseToServerUpdateRequest)

HAgnss Provide CP(dur)

3. LPP Provide Location Information (unsolicited)

Transaction ID=2, LocInfo CP(session ID=1, Type=providePeriodicLocInfo) 

HAgnss Provide Meas(pos, refTime, pressure, AntennaOrientation, signalMeas)

K+1. LPP Request Location Information

Transaction ID=3, LocInfo CP(session ID=1, Type=updateAndContinueIfUpdateFails)

HAgnss Request CP(dur)

K+3. LPP Provide Location Information (unsolicited)

Transaction ID=2, LocInfo CP(session ID=1, Type=providePeriodicLocInfo) 

HAgnss Provide Meas(pos, refTime, pressure, AntennaOrientation, signalMeas)

L. LPP Provide Location Information (end transaction)

Transaction ID=2, LocInfo CP(session ID=1, Type=providePeriodicLocInfo) 

HAgnss Provide Meas(pos, refTime, pressure, AntennaOrientation, signalMeas)

K. LPP Provide Location Information (unsolicited)

Transaction ID=2, LocInfo CP(session ID=1, Type=providePeriodicLocInfo) 

HAgnss Provide Meas(pos, refTime, pressure, AntennaOrientation, signalMeas)
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K+2.(alt 1)LPP Provide Location Information (end transaction)

Transaction ID=3, LocInfo CP(session ID=1, Type=responseToServerUpdateRequest)

AGNSS-Error::HA GNSS Unable to modify Control Parameters


Figure 26: Periodic HA GNSS – nominal case

1 - 3. 
As in the previous flow.

K.
The target continues to provide periodic HA GNSS measurements to the server according to the control parameters.

K+1.
The server requests for a new duration for the periodic HA GNSS in HA GNSS CP Request. The request launches a new transaction with ID=3.

K+2.
(alternative 1) In case the target cannot update the HA GNSS CP, the target shall reply with the error code “Unable to Modify Control Parameters”. The session continues without abruption, because the server indicated in the request “Continue If Update Fails”. In case, however, the server indicated “Abort If Update Fails” then the target would have aborted the session without further messages to the server.

K+2.
(alternative 2) The target confirms the new duration in the HA GNSS CP Provide. The duration may or may not be the same as requested by the server.

K+3.
The target continues to provide HA GNSS measurements to the server in the transaction with ID=2 according to the updated control parameters.

L.

The session terminates, when the duration expires.

D.2.3 Target/server-side abort
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Figure 27: Periodic HA GNSS – abort

1 - 3. 
As in the previous flow.

K.
(alternative 1) The target aborts the session with the cause Periodic Location Information Session Stop

K.
(alternative 2) The server aborts the session with the cause Periodic Location Information Session Stop
D.3 Periodic wide area ionosphere corrections procedure
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2. (alt 3)LPP Provide Assistance Data(end transaction)

Transaction ID=1, AD CP(AD Session ID=1, Type=responseToInitialRequest)

AGNSS-Error::WAiono not supported in the target area

2. (alt 4)LPP Provide Assistance Data(end transaction)

Transaction ID=1, AD CP(AD Session ID=1, Type=responseToInitialRequest)

AGNSS-Error::WAiono not supported for any requested GNSS

2. (alt 1)LPP Abort (end transaction)

Transaction ID=1, AD CP(AD Session ID=1)

Cause::PeriodicADprocedureNotSupported


Figure 14: Periodic procedure in the context of wide area ionosphere surface corrections

2. The target requests for the periodic AD for WA Ionosphere Surface AD. The request contains the requested WA Iono Control Parameters (duration, rate) and the list of GNSSs for which the corrections are being requested for.

3.  (alternative 1) In case the server does not support periodic AD, the server shall abort the ongoing procedure.

3. (alternative 2) In case the server does not support WA Ionosphere Surface assistance, the server shall send back LPPe Provide Assistance Data with AGNSS error code “WA iono not supported by server”. The transaction gets terminated.

3. (alternative 3) In case the server does not support WA Ionosphere Surface assistance for the target area, the server shall send back LPPe Provide Assistance Data with AGNSS error code “WA iono not supported in the target area”. The transaction gets terminated.

3. (alternative 4) In case the server cannot provide the target with WA Ionosphere Surface assistance for any requested GNSS, the server shall send back LPP Provide Assistance Data with AGNSS error code “WA iono not supported for any requested GNSS”. The transaction gets terminated.

4.  (alternative 5) The server sends LPP Provide AD message with the WA Iono Control. The first message carries the duration, rate, validity area and the model reference position. Note that the duration and/or rate may or may not be the same as requested by the target.

All the control parameters may be updated in a later phase either unsolicited by server or based on the target request using the periodic AD update procedure.

5. Server starts to provide periodic WA Ionosphere Surface AD to the target. The actual WA Ionosphere Surface AD is provided to the target in a new transaction (ID=2). The AD session ID stays at ID=1.

K. 
Periodic session terminates, when the duration of the session expires.

�B214


�B214


�B216


�B219


�B227


�B216





NO REPRESENTATIONS OR WARRANTIES (WHETHER EXPRESS OR IMPLIED) ARE MADE BY THE OPEN MOBILE ALLIANCE OR ANY OPEN MOBILE ALLIANCE MEMBER OR ITS AFFILIATES REGARDING ANY OF THE IPR’S REPRESENTED ON THE “OMA IPR DECLARATIONS” LIST, INCLUDING, BUT NOT LIMITED TO THE ACCURACY, COMPLETENESS, VALIDITY OR RELEVANCE OF THE INFORMATION OR WHETHER OR NOT SUCH RIGHTS ARE ESSENTIAL OR NON-ESSENTIAL.

THE OPEN MOBILE ALLIANCE IS NOT LIABLE FOR AND HEREBY DISCLAIMS ANY DIRECT, INDIRECT, PUNITIVE, SPECIAL, INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES ARISING OUT OF OR IN CONNECTION WITH THE USE OF DOCUMENTS AND THE INFORMATION CONTAINED IN THE DOCUMENTS.

USE OF THIS DOCUMENT BY NON-OMA MEMBERS IS SUBJECT TO ALL OF THE TERMS AND CONDITIONS OF THE USE AGREEMENT (located at http://www.openmobilealliance.org/UseAgreement.html) AND IF YOU HAVE NOT AGREED TO THE TERMS OF THE USE AGREEMENT, YOU DO NOT HAVE THE RIGHT TO USE, COPY OR DISTRIBUTE THIS DOCUMENT.

THIS DOCUMENT IS PROVIDED ON AN "AS IS" "AS AVAILABLE" AND "WITH ALL FAULTS" BASIS.

© 2011 Open Mobile Alliance Ltd.  All Rights Reserved.
Page 1 (of 34)
Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document.
[OMA-Template-ChangeRequest-20110101-I]

© 2011 Open Mobile Alliance Ltd.  All Rights Reserved.
Page 34 (of 34)
Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document.
[OMA-Template-ChangeRequest-20110101-I]

_1342526490.unknown

_1342545338.unknown

_1342874281.unknown

_1350471124.vsd
Target


Server


1. LPP Request Assistance Data
Transaction ID=1, AD CP(AD Session ID=1, Type=initialRequest)
CCP CP(dur,rate, pos, QoR), CCP AD(GNSS signals)


2. LPP Provide Assistance Data  (end transaction)
Transaction ID=1, AD CP(AD Session ID=1, Type=responseToInitialRequest)
CCP CP(dur, rate, infoRS1)


3. LPP Provide Assistance Data (unsolicited)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD(refTime, RS1)


K+3. LPP Provide Assistance Data (unsolicited)
Transaction ID=2, AD CP(AD Session ID=1Type=providePeriodicAD)
CCP AD(refTime, RS1)


K+1. LPP Request Assistance Data
Transaction ID=3, AD CP(AD Session ID=1, Type=updateAndContinueIfUpdateFails)
CCP CP (dur)


K. LPP Provide Assistance Data (unsolicited)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD(refTime, RS1)


4. LPP Provide Assistance Data (unsolicited)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD(refTime, RS1)


Control 
transaction


K+2. (alt 2) LPP Provide Assistance Data  (end transaction)
Transaction ID=3, AD CP(AD Session ID=1, Type=responseToTargetUpdateRequest)
CCP CP(dur)


K+4. LPP Provide Assistance Data (unsolicited)
Transaction ID=2, AD CP(AD Session ID=1Type=providePeriodicAD)
CCP AD(refTime, RS1)


L. LPP Provide Assistance Data (end transaction)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD (refTime, RS1)


Control 
transaction


K+2. (alt 1) LPP Provide Assistance Data  (end transaction)
Transaction ID=3, AD CP(AD Session ID=1, Type=responseToTargetUpdateRequest)
AGNSS-Error::CCP Unable to modify Control Parameters



_1350472264.vsd
Target


Server


1. LPP Request Assistance Data
Transaction ID=1, AD CP(AD Session ID=1, Type=initialRequest)
CCP CP(dur,rate, pos, QoR), CCP AD(GNSS signals)


2. (alt 6) LPP Provide Assistance Data  (end transaction)
Transaction ID=1, AD CP(AD Session ID=1, Type=responseToInitialRequest)
CCP CP(dur, rate, infoRS1)


3. LPP Provide Assistance Data (unsolicited)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD(refTime, RS1)


K. LPP Provide Assistance Data (end transaction)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD(refTime, RS1)


2. (alt 2) LPP Provide Assistance Data (end transaction)
Transaction ID=1, AD CP(AD Session ID=1, Type=responseToInitialRequest)
AGNSS-Error::CCP not supported by server


2. (alt 5) LPP Provide Assistance Data (end transaction)
Transaction ID=1, AD CP(AD Session ID=1, Type=responseToInitialRequest)
AGNSS-Error::QoR cannot be met


4. LPP Provide Assistance Data (unsolicited)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD(refTime, RS1)


Control 
transaction


2. (alt 3) LPP Provide Assistance Data (end transaction)
Transaction ID=1, AD CP(AD Session ID=1, Type=responseToInitialRequest)
AGNSS-Error::CCP not supported in the target area, CCP CP(supportArea)


2. (alt 4) LPP Provide Assistance Data (end transaction)
Transaction ID=1, AD CP(AD Session ID=1, Type=responseToInitialRequest)
AGNSS-Error::CCP not supported for any requested signal, CCP CP(supportArea)


2. (alt 1) LPP Abort (end transaction)
Transaction ID=1, Periodic Session ID=1
Cause::PeriodicADprocedureNotSupported



_1350472497.vsd
Target


Server


2. (alt 2) LPP Abort (end transaction)
Transaction ID=1, Periodic Session ID=1
AGNSS-Cause::CCP not supported


1. LPP Provide Assistance Data  (end transaction)
Transaction ID=1, AD CP(AD Session ID=1, Type=serverUpdate)
CCP CP(dur,rate, infoRS1)


2. (alt 3) LPP Provide Assistance Data (unsolicited)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD(refTime, RS1)


K. LPP Provide Assistance Data (end transaction)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD(refTime, RS1)


3. (alt 1) LPP Abort (end transaction)
Transaction ID=2, Periodic Session ID=1
AGNSS-Cause::CCP not supported for the provided signals


Control 
transaction


3. (alt 2) LPP Provide Assistance Data (unsolicited)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD(refTime, RS1)


2. (alt 1) LPP Abort (end transaction)
Transaction ID=1, Periodic Session ID=1
Cause::PeriodicADprocedureNotSupported



_1350475294.vsd
Target


Server


1. LPP Request Location Information
Transaction ID=1, LocInfo CP(session ID=1, Type=initialRequest)
HAgnss Request  CP(dur, rate, antennaInfoReq, pressureInfoReq, signalReq)


2. LPP Provide Location Information (end transaction)
Transaction ID=1, LocInfo CP(session ID=1, Type=responseToInitialRequest)
HAgnss Provide CP(dur, rate, antennaDescription)


3. LPP Provide Location Information (unsolicited)
Transaction ID=2, LocInfo CP(session ID=1, Type=providePeriodicLocInfo) 
HAgnss Provide Meas(pos, refTime, pressure, AntennaOrientation, signalMeas)


K+1. LPP Request Location Information
Transaction ID=3, LocInfo CP(session ID=1, Type=updateAndContinueIfUpdateFails)
HAgnss Request CP(dur)


K+2. (alt 2) LPP Provide Location Information (end transaction)
Transaction ID=3, LocInfo CP(session ID=1, Type=responseToServerUpdateRequest)
HAgnss Provide CP(dur)


K+3. LPP Provide Location Information (unsolicited)
Transaction ID=2, LocInfo CP(session ID=1, Type=providePeriodicLocInfo) 
HAgnss Provide Meas(pos, refTime, pressure, AntennaOrientation, signalMeas)


L. LPP Provide Location Information (end transaction)
Transaction ID=2, LocInfo CP(session ID=1, Type=providePeriodicLocInfo) 
HAgnss Provide Meas(pos, refTime, pressure, AntennaOrientation, signalMeas)


K. LPP Provide Location Information (unsolicited)
Transaction ID=2, LocInfo CP(session ID=1, Type=providePeriodicLocInfo) 
HAgnss Provide Meas(pos, refTime, pressure, AntennaOrientation, signalMeas)


Control 
transaction


Control 
transaction


K+2. (alt 1) LPP Provide Location Information (end transaction)
Transaction ID=3, LocInfo CP(session ID=1, Type=responseToServerUpdateRequest)
AGNSS-Error::HA GNSS Unable to modify Control Parameters



_1350475327.vsd
Target


Server


K. (alt 2) LPP Abort (end transaction)
Transaction ID=2, session ID=1
Cause::PeriodicLocInfoSessionStop


K. (alt 1) LPP Abort (end transaction)
Transaction ID=2, session ID=1
Cause::PeriodicLocInfoSessionStop


Control 
transaction


1. LPP Request Location Information
Transaction ID=1, LocInfo CP(session ID=1, Type=initialRequest)
HAgnss Request  CP(dur, rate, antennaInfoReq, pressureInfoReq, signalReq)


2. LPP Provide Location Information (end transaction)
Transaction ID=1, LocInfo CP(session ID=1, Type=responseToInitialRequest)
HAgnss Provide CP(dur ,rate, antennaDescription)


3. LPP Provide Location Information (unsolicited)
Transaction ID=2, LocInfo CP(session ID=1, Type=providePeriodicLocInfo) 
HAgnss Provide Meas(pos, refTime, pressure, AntennaOrientation, signalMeas)



_1350475282.vsd
Target


Server


K. LPP Provide Location Information (end transaction)
Transaction ID=2, LocInfo CP(session ID=1, Type=providePeriodicLocInfo) 
HAgnss Provide Meas(pos, refTime, pressure, AntennaOrientation, signalMeas)


1. LPP Request Location Information
Transaction ID=1, LocInfo CP(session ID=1, Type=initialRequest)
HAgnss Request  CP(dur, rate, antennaInfoReq, pressureInfoReq, signalReq)


3. LPP Provide Location Information (unsolicited)
Transaction ID=2, LocInfo CP(session ID=1, Type=providePeriodicLocInfo) 
HAgnss Provide Meas(pos, refTime, pressure, AntennaOrientation, signalMeas)


2. (alt 4) LPP Provide Location Information (end transaction)
Transaction ID=1, LocInfo CP(session ID=1, Type=responseToInitialRequest)
HAgnss Provide CP(dur, rate, antennaDescription)


2. (alt 2) LPP Provide Location Information (end transaction)
Transaction ID=1, LocInfo CP(session ID=1, Type=responseToInitialRequest)
AGNSS-Error::HAgnssNotSupportedByTarget


2. (alt 3) LPP Provide Location Information (end transaction)
Transaction ID=1, LocInfo CP(session ID=1, Type=responseToInitialRequest)
AGNSS-Error::HAgnssUnavailableForAllRequestedSignals


2. (alt 1) LPP Abort (end transaction)
Transaction ID=1, Periodic Session ID=1
Cause::PeriodicLocInfoProcedureNotSupported


Control 
transaction



_1350472285.vsd
Target


Server


1. LPP Request Assistance Data
Transaction ID=1, AD CP(AD Session ID=1, Type=initialRequest)
CCP CP(dur,rate, pos, QoR), CCP AD(GNSS signals)


2. LPP Provide Assistance Data  (end transaction)
Transaction ID=1, AD CP(AD Session ID=1, Type=responseToInitialRequest)
CCP CP(dur, rate, infoRS1)


Control 
transaction


K+1. (alt 1) LPP Abort (end transaction)
Transaction ID=2, Periodic Session ID=1
Cause::PeriodicADsessionStop


3. LPP Provide Assistance Data (unsolicited)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD(refTime, RS1)


K. LPP Provide Assistance Data (unsolicited)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD(refTime, RS1)


4. LPP Provide Assistance Data (unsolicited)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD(refTime, RS1)


K+1. (alt 2) LPP Abort (end transaction)
Transaction ID=2, Periodic Session ID=1
Cause::PeriodicADsessionStop



_1350471505.vsd
Target


Server


1. LPP Request Assistance Data
Transaction ID=1, AD CP(AD Session ID=1, Type=initialRequest)
CCP CP(dur,rate, pos, QoR), CCP AD(GNSS signals)


2. LPP Provide Assistance Data  (end transaction)
Transaction ID=1, AD CP(AD Session ID=1, Type=responseToInitialRequest)
CCP CP(dur, rate, infoRS1)


L. LPP Provide Assistance Data (unsolicited)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD(RS1, RS2)


K+6. LPP Provide Assistance Data (unsolicited)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD(RS1, RS2)


M. LPP Provide Assistance Data (end transaction)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD(RS2)


K+2. LPP Request Assistance Data
Transaction ID=4, AD CP(AD Session ID=1, Type=updateAndContinueIfUpdateFails)
CCP CP (req neighborList)


K. LPP Provide Assistance Data (unsolicited)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD(refTime, RS1)


K+3. (alt 2) LPP Provide Assistance Data  (end transaction)
Transaction ID=4, AD CP(AD Session ID=1, Type=responseToTargetUpdateRequest)
CCP CP (neighborList)


Control 
transaction


Control 
transaction


K+1. LPP Provide Location Information (end transaction)
Transaction ID=3, current position


K+4. LPP Request Assistance Data
Transaction ID=5, AD CP(AD Session ID=1, Type=updateAndContinueIfUpdateFails)
CCP CP (req RS2)


K+5. LPP Provide Assistance Data  (end transaction)
Transaction ID=5, AD CP(AD Session ID=1, Type=responseToTargetUpdateRequest)
CCP CP (infoRS1, infoRS2)


Control 
transaction


L+1. LPP Request Assistance Data
Transaction ID=6, AD CP(AD Session ID=1, Type=UpdateAndContinueIfUpdateFails)
CCP CP (kill RS1)


L+2. LPP Provide Assistance Data  (end transaction)
Transaction ID=6, AD CP(AD Session ID=1, Type=responseToTargetUpdateRequest)
CCP CP (infoRS2)


Control 
transaction


L+3. LPP Provide Assistance Data (unsolicited)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD(RS2)


K+3. (alt 1) LPP Provide Assistance Data  (end transaction)
Transaction ID=4, AD CP(AD Session ID=1, Type=responseToTargetUpdateRequest)
AGNSS-Error::CCP neighbor list not supported



_1350471907.vsd
Target


Server


1. LPP Request Assistance Data
Transaction ID=1, AD CP(AD Session ID=1, Type=initialRequest)
CCP CP(dur,rate, pos, QoR), CCP AD(GNSS signals)


2. LPP Provide Assistance Data  (end transaction)
Transaction ID=1, AD CP(AD Session ID=1, Type=responseToInitialRequest)
CCP CP(dur, rate, infoRS1)


K+1. LPP Request Assistance Data
Transaction ID=3, AD CP(AD Session ID=1, Type=updateAndContinueIfUpdateFails)
CCP CP (req RS2)


K. LPP Provide Assistance Data (unsolicited)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD(refTime, RS1)


Control 
transaction


Control 
transaction


L. LPP Provide Assistance Data (unsolicited)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD(RS1)


K+2. LPP Provide Assistance Data  (end transaction)
Transaction ID=3, AD CP(AD Session ID=1, Type=responseToTargetUpdate)
AGNSS-Error::Multi – reference station not supported


K+3. LPP Provide Assistance Data (unsolicited)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD(RS1)



_1350471285.vsd
Target


Server


1. LPP Request Assistance Data
Transaction ID=1, AD CP(AD Session ID=1, Type=initialRequest)
CCP CP(dur,rate, pos, QoR), CCP AD(GNSS signals)


2. LPP Provide Assistance Data  (end transaction)
Transaction ID=1, AD CP(AD Session ID=1, Type=responseToInitialRequest)
CCP CP(dur, rate, infoRS1)


3. LPP Provide Assistance Data (unsolicited)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD(refTime, RS1)


K+2. LPP Provide Assistance Data (unsolicited)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD(refTime, RS1)


4. LPP Provide Assistance Data (unsolicited)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD(refTime, RS1)


K. LPP Provide Assistance Data (unsolicited)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD(refTime, RS1)


K+1. LPP Provide Assistance Data  (unsolicited, end of transaction)
Transaction ID=3, AD CP(AD Session ID=1, Type=serverUpdate)
CCP CP (dur)


K+3. LPP Provide Assistance Data (unsolicited)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD(refTime, RS1)


L. LPP Provide Assistance Data (end transaction)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
CCP AD(refTime, RS1)


Control 
transaction


Control 
transaction



_1350454854.vsd
30º


40º


50º


60º


70º


-20º


-10º


0º


10º


20º


30º


40º


G5


G4


G5


G5


G4


G4


G4


G4


G4


G4


G4


G4


G4


G4


G4


G4


G3


unknown


G3


G3


G3


G3


none


unknown



_1350470460.vsd
Target


Server


1. LPP Request Assistance Data
Transaction ID=1, AD CP(AD Session ID=1, Type=initialRequest)
WAiono CP(dur, rate), Waiono AD(GNSSs)


2. (alt 5) LPP Provide Assistance Data  (end transaction)
Transaction ID=1, AD CP(AD Session ID=1, Type=responseToInitialRequest)
WAiono CP(dur, rate, validityArea, referencePos)


3. LPP Provide Assistance Data (unsolicited)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
WAiono AD(validityPeriod, corrections)


K. LPP Provide Assistance Data (end transaction)
Transaction ID=2, AD CP(AD Session ID=1, Type=providePeriodicAD)
WAiono AD(validityPeriod, corrections)


2. (alt 2) LPP Provide Assistance Data (end transaction)
Transaction ID=1, AD CP(AD Session ID=1, Type=responseToInitialRequest)
AGNSS-Error::WAiono not supported by server


Control 
transaction


2. (alt 3) LPP Provide Assistance Data (end transaction)
Transaction ID=1, AD CP(AD Session ID=1, Type=responseToInitialRequest)
AGNSS-Error::WAiono not supported in the target area


2. (alt 4) LPP Provide Assistance Data (end transaction)
Transaction ID=1, AD CP(AD Session ID=1, Type=responseToInitialRequest)
AGNSS-Error::WAiono not supported for any requested GNSS


2. (alt 1) LPP Abort (end transaction)
Transaction ID=1, AD CP(AD Session ID=1)
Cause::PeriodicADprocedureNotSupported



_1342874288.unknown

_1342984607.vsd
Vertical (-gravity)


East


True North


Line of Nodes


γ


X


Z


Y


β


α



_1342609750.unknown

_1342611851.unknown

_1342873588.unknown

_1342873931.unknown

_1342873616.unknown

_1342611858.unknown

_1342609758.unknown

_1342609676.unknown

_1342609684.unknown

_1342609622.unknown

_1342609630.unknown

_1342609531.vsd


Sun




Earth


SV



rsun - rsat


rsun


rsat


esun


ex


ez


ey



_1342545308.unknown

_1342545328.unknown

_1342545332.unknown

_1342545312.unknown

_1342545299.unknown

_1342545304.unknown

_1342526741.unknown

_1342545294.unknown

_1342526497.unknown

_1333745035.vsd
Region size


North-West
Corner


Area width


-17º


-16º


-15º


83º


84º


-18º


85º


86º


87º


88º


89º


90º


91º



_1337510569.unknown

_1342443143.unknown

_1342526363.unknown

_1342526480.unknown

_1342526488.unknown

_1342526354.unknown

_1342526304.unknown

_1337774605.vsd
Antenna Plane normal (Z)


Antenna Reference Direction (Y)


X



_1337872450.unknown

_1342442710.unknown

_1337775936.unknown

_1337872443.unknown

_1337770682.unknown

_1337770652.unknown

_1337770676.unknown

_1337510671.unknown

_1337153380.unknown

_1337410248.unknown

_1337497488.unknown

_1337497497.unknown

_1337497133.unknown

_1337410241.unknown

_1337151994.unknown

_1337152589.unknown

_1337151947.unknown

_1334137593.unknown

_1209366685.unknown

_1209378284.unknown

_1333526013.unknown

_1333744853.vsd

_1209378532.unknown

_1209374992.unknown

_1209375002.unknown

_1209366705.unknown

_1207595857.unknown

_1207634097.unknown

_1209325583.unknown

_1207633938.unknown

_1207599852.unknown

_1207574741.unknown

_1207595751.unknown

_1200813649.unknown

_1207562691.unknown

