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1 Reason for Change

This CR addresses LPPe RD requirements LPP-AD-011 and LPP-AD-012.
	LPP-AD-011
	LPPe SHALL support SV orbit and clock model degradation models.

	LPP-AD-012
	LPPe shall support differential code biases and SV antenna offset vectors.


R01: Corrections based on the comments received
R02: Minor ASN.1 corrections
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 implementation.
6 Detailed Change Proposal

Change 1:  Assistance data request
6.5.2.3 AGNSS Assistance Data Request
–
OMA-LPPe-AGNSS-RequestAssistanceData
The OMA-LPPe-AGNSS-RequestAssistanceData is used to request assistance for UE-based and UE-assisted AGNSS-based methods.

-- ASN1START

OMA-LPPe-AGNSS-RequestAssistanceData ::= SEQUENCE {



oma-lppe-agnss-CommonAssistDataReq
OMA-LPPe-AGNSS-CommonAssistDataReq
OPTIONAL, -- Cond CommonADReq


oma-lppe-agnss-GenericAssistDataReq
OMA-LPPe-AGNSS-GenericAssistDataReq
OPTIONAL, -- Cond GenADReq


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	CommonADReq
	The field is mandatory present if the target device requests AGNSS-CommonAssistData; otherwise it is not present.

	GenADReq
	This field is mandatory present if the target device requests AGNSS-GenericAssistData for one or more specific GNSS; otherwise it is not present.


–
OMA-LPPe-AGNSS-CommonAssistanceDataReq
The OMA-LPPe-AGNSS-CommonAssistanceDataReq is used to request GNSS-independent assistance for UE-based and UE-assisted AGNSS-based methods.

-- ASN1START

OMA-LPPe-AGNSS-CommonAssistDataReq ::= SEQUENCE {



solarRadiationRequest

NULL
OPTIONAL, --cond SolarRadiationReq

...

}

-- ASN1STOP

	Conditional presence
	Explanation

	SolarRadiationReq
	The field is mandatory present if the target device requests for solar radiation. Otherwise the field is not present.


– 
OMA-LPPe-AGNSS-GenericAssistanceDataReq

The OMA-LPPe-AGNSS-GenericAssistanceDataReq is used to request GNSS-dependent assistance for UE-based and UE-assisted AGNSS-based methods.

-- ASN1START

OMA-LPPe-AGNSS-GenericAssistDataReq ::= SEQUENCE (SIZE (1..16)) OF 
















OMA-LPPe-AGNSS-GenericAssistDataReqElement
OMA-LPPe-AGNSS-GenericAssistDataReqElement ::= SEQUENCE {

gnss-ID






GNSS-ID,


mechaniscsReq




OMA-LPPe-AGNSS-MechanicsReq

OPTIONAL, --cond MechReq 

dcbReq






OMA-LPPe-AGNSS-DCBreq


OPTIONAL, --cond DCBreq

navModelDegradationModel

NULL






OPTIONAL, --cond NavModDegrReq

...

}
	Conditional presence
	Explanation

	MechReq
	The field is mandatory present if the target device requests for SV mechanics information. Otherwise the field is not present.

	DCBreq
	The field is mandatory present if the target device requests for differential code bias information. Otherwise the field is not present.

	NavModDegrReq
	The field is mandatory present if the target device requests for navigation model degradation model information. Otherwise the field is not present.


	AGNSS-GenericAssistDataReqElement  field descriptions

	mechReq
This field is used for requesting the SV mechanics information.

	dcbReq
This field is used for requesting the differential code biases to gain higher accuracy position.

	navModelDegradationModel

This field is used for requesting the accuracy models for the SV orbit and clock models to get a better understanding of the accuracy of the computed position.


6.5.2.4 AGNSS Assistance Data Request Elements


– 
OMA-LPPe-AGNSS-DCBreq
The OMA-LPPe-AGNSS-DCBreq is used to request differential code bias assistance.
-- ASN1START

OMA-LPPe-AGNSS-DCBreq ::= SEQUENCE {


reference 

SEQUENCE{







signal
GNSS-SignalID,







pd

ENUMERATED { pilot, data, notapplicable },







...







} OPTIONAL,
--cond ReferenceReq

...

}

--ASN1STOP

	Conditional presence
	Explanation

	ReferenceReq
	The field is mandatory present if the target requests for a specific reference signal for differential code biases. Otherwise it is not present.


	AGNSS-DCBsForAllSVs field descriptions

	reference
The signal with respect to which the differential code biases of the other signals are given.

	signal

This field indicates the signal id. The interpretation of the signal id depends on the GNSS as explained in 3GPP TS 36.355 [LPP
].

	pd

This field indicates whether the signal is pilot signal, data signal or if this indication is not applicable in this case.


–
OMA-LPPe-AGNSS-MechanicsReq
The OMA-LPPe-AGNSS-MechanicsReq is used to request SV mechanical information including phase-center offset, mass and area/reflectivity information. The SVs mechanics information can be used for extending the orbit information applicability on the target.See Appendix C.z 
for further information.
-- ASN1START

OMA-LPPe-AGNSS-MechanicsReq::= SEQUENCE {

massRequest






BOOLEAN,


effectiveReflectivityAreaRequest
BOOLEAN,

pcoRequest






BOOLEAN,

svInfoRequest





BOOLEAN,

...


}
--ASN1STOP

	AGNSS-SVmechReq field descriptions

	massRequest
This field is used to request for the mass information for all the SVs.

	effectiveReflectivityAreaRequest
This field is used to request for the effective combined reflectivity-area information for all the SVs.

	pcoRequest
This field is used to request for the phase-center offset information for all the SVs.

	svInfoRequest
This field is used to request for the satellite type information for all the SVs.


Change 2:  Assistance data provide
6.5.2 AGNSS Positioning

6.5.2.1 AGNSS Assistance Data

– 
OMA-LPPe-AGNSS-ProvideAssistanceData
The OMA-LPPe-AGNSS-ProvideAssistanceData is used to provide assistance for UE-based and UE-assisted AGNSS-based methods.

-- ASN1START

OMA-LPPe-AGNSS-ProvideAssistanceData ::= SEQUENCE {



oma-lppe-agnss-CommonAssistData

OMA-LPPe-AGNSS-CommonAssistData



OPTIONAL,


oma-lppe-agnss-GenericAssistData
OMA-LPPe-AGNSS-GenericAssistData


OPTIONAL,


oma-lppe-agnss-Error



OMA-LPPe-AGNSS-Error





OPTIONAL,


...

}

-- ASN1STOP

– 
OMA-LPPe-AGNSS-CommonAssistanceData
The OMA-LPPe-AGNSS-CommonAssistanceData is used to provide GNSS-independent assistance for UE-based and UE-assisted AGNSS-based methods.

-- ASN1START

OMA-LPPe-AGNSS-CommonAssistData::= SEQUENCE {

solarRadiation



INTEGER(1000...2000)

OPTIONAL, --cond SolarRadiationReq

...

}

-- ASN1STOP

	Conditional presence
	Explanation

	SolarRadiationReq
	The field is mandatory present if the target device requests for solar radiation information and the server is able to provide the data. Otherwise the field is not present.


	AGNSS-Mechnicselement  field descriptions

	solarRadiation
This field specifies the solar radiation at one AU from the Sun. Scale factor 1 Wm-2.


– 
OMA-LPPe-AGNSS-GenericAssistanceData
The OMA-LPPe-AGNSS-GenericAssistanceData is used to provide GNSS-dependent assistance for UE-based and UE-assisted AGNSS-based methods.

-- ASN1START

OMA-LPPe-AGNSS-GenericAssistData ::= SEQUENCE (SIZE (1..16)) OF OMA-LPPe-AGNSS-GenericAssistDataElement
OMA-LPPe-AGNSS-GenericAssistDataElement ::= SEQUENCE {


gnss-ID






GNSS-ID,

mechanicsForAllSVs


OMA-LPPe-AGNSS-MechanicsForAllSVs



OPTIONAL, --cond Mechreq 

dcbsForAllSVs


  
OMA-LPPe-AGNSS-DCBsForAllSVs




OPTIONAL, --cond DCBreq 

navModelDegradationModel
OMA-LPPe-AGNSS-NavModelDegradationModelList
OPTIONAL,--cond NavModDegrReq

...

}

-- ASN1STOP

	Conditional presence
	Explanation

	MechReq
	The field is mandatory present if the target device requests for SV mechaniscs information. Otherwise the field is not present.

	DCBreq
	The field is mandatory present if the target device requests for differential code bias information. Otherwise the field is not present.

	NavModDegrReq
	The field is mandatory present if the target device requests for navigation model degradation model information. Otherwise the field is not present.


6.5.2.2 AGNSS Assistance Data Elements

– 
OMA-LPPe-AGNSS-MechanicsForAllSVs
The OMA-LPPe-AGNSS-MechanicsForAllSVs information element lists the satellite antenna phase center offsets for each of the SVs in the GNSS defined by gnss-ID.  Information on the use of phase center offsets can be found in Appendix C.x
. The SV mass and effective combined reclectivity-area may be used for orbit prediction purposes. Further information can be found in Appendix C.z
.
-- ASN1START

OMA-LPPe-AGNSS-MechanicsForAllSVs::= SEQUENCE (1..64) OF OMA-LPPe-AGNSS-MechanicsElement 
OMA-LPPe-AGNSS-MechanicsElement ::= SEQUENCE {


sv-id





SV-ID,

mass





INTEGER(1...4095) 


OPTIONAL,


effectiveReflectivityArea
INTEGER(1...511)


OPTIONAL,

pco






OMA-LPPe-AGNSS-PCOelement
OPTIONAL,


svInfo





SEQUENCE {










svType 



OMA-LPPe-AGNSS-SVtype,









svNumber


INTEGER(0...1000),










...










} OPTIONAL,


...


}
OMA-LPPe-AGNSS-PCOelement ::= SEQUENCE{

xOffsetSBF




INTEGER(-30000..30000),

yOffsetSBF




INTEGER(-30000..30000),


zOffsetSBF




INTEGER(-30000..30000),

...

}
--ASN1STOP

	AGNSS-Mechanicselement  field descriptions

	sv-id

This field indicates the satellite id for which the phase center offset applies..

	mass
This field specifies the SV mass. Scale factor 1 kg. See Appendix C.z
 for further information.

	effectiveReflectivityArea
This field specifies the effective combined SV solar panel reflectivity and area. Scale factor 0.1 m2. See Appendix C.z
 for further information.

	pco

This field specifies the SV phase center offset. See Appendix C.x
 for further information.

	svInfo
This field carries information on the satellite.

	svType
This field carries information on the satellite type.

	svNumber

This field carries information on the SV number. The change in the number is interpreted as the change of satellite. 
For GPS SVs the number is the SVN (SV Number). For GLONASS SVs the number is the GLONASS Number.

	xOffsetSBF

This field specifies the x-coordinate offset between SV center of mass and SV antenna phace center in satellite body fixed coordinate frame. The coordinate frame is described in Appendix C.x
.

The scale factor is 0.0001m.

	yOffsetSBF

This field specifies the y-coordinate offset between SV center of mass and SV antenna phace center in satellite body fixed coordinate frame. The coordinate frame is described in Appendix C.x
.

The scale factor is 0.0001m.

	zOffsetSBF

This field specifies the z-coordinate offset between SV center of mass and SV antenna phace center in satellite body fixed coordinate frame. The coordinate frame is described in Appendix C.x
.

The scale factor is 0.0001m.


– 
OMA-LPPe-AGNSS-DCBsForAllSVs
The OMA-LPPe-AGNSS-DCBsForAllSVs lists the differential code biases for each of the SVs in the GNSS. For each satellite, one of the signals is chosen as a reference, and the differential code biases are given with respect to this reference.

-- ASN1START

OMA-LPPe-AGNSS-DCBsForAllSVs ::= SEQUENCE (1..64) OF OMA-LPPe-AGNSS-DCBListElement
OMA-LPPe-AGNSS-DCBListElement ::= SEQUENCE {

sv-id


SV-ID,

reference 

SEQUENCE{







signal
GNSS-SignalID,







pd

ENUMERATED { pilot, data, notapplicable },







...







},


dcbList


OMA-LPPe-AGNSS-DCBList,


...

}

OMA-LPPe-AGNSS-DCBList ::= SEQUENCE (1..8) OF OMA-LPPe-AGNSS-DCBElement

OMA-LPPe-AGNSS-DCBElement ::= SEQUENCE {


signal




GNSS-SignalID,


pd





ENUMERATED{ pilot, data, notapplicable },

dcb





INTEGER (-4096..4095),

...
}

--ASN1STOP

	AGNSS-DCBsForAllSVs field descriptions

	reference
The signal with respect to which the differential code biases of the other signals are given.

	dcbList
The list of differential code biases of the signals with respect to the reference signal.

	signal

This field indicates the signal id. The interpretation of the signal id depends on the GNSS as explained in 3GPP TS 36.355.

	pd

This field indicates whether the signal is pilot signal, data signal or if this indication is not applicable in this case.

	dcb

This field specifies the differential code bias of the signal with respect to the reference signal.

The scale factor is 2-35 seconds.


– 
OMA-LPPe-AGNSS-NavModelDegradationModel
The OMA-LPPe-AGNSS-NavModelDegradationModel information element contains a list of elements that each have two degradation models: clock model degradation model and orbit model degradation model. Each of the elements is related to a specific SV. Navigation model degradation model is requested and provided only if the LPP message GNSS-NavigationModel is also requested. The degradation models are provided to the same set of satellites for which navigation models are provided in the LPP proper in the IE GNSS-NavigationModel. These degradation models are applicable to the navigation models delivered in the LPP simultaneously with the degradation models. The degradation models characterize the RMS error.
--ASN1START
OMA-LPPe-AGNSS-NavModelDegradationModelList ::= SEQUENCE (1..64) OF 














OMA-LPPe-AGNSS-NavModelDegradationModelElement
OMA-LPPe-AGNSS-NavModelDegradationModelElement ::= SEQUENCE {


svid






SV-ID,


clockDegradationModel


OMA-LPPe-AGNSS-ClockDegradationModel,


orbitDegradationModel


OMA-LPPe-AGNSS-OrbitDegradationModel,


...

}

OMA-LPPe-AGNSS-ClockDegradationModel ::= SEQUENCE {


clockRMS0





INTEGER(0..31),





clockRMS1





INTEGER(0..7)



OPTIONAL,


...

}

OMA-LPPe-AGNSS-OrbitModelDegradationModel ::= SEQUENCE {

orbitRMS0





INTEGER(0..31),


orbitRMS1





INTEGER(0..7)



OPTIONAL,


...

}

--ASN1STOP

	AGNSS-NavModelDegradationModel field descriptions

	svid

Specifies the SV for which degradation models are provided.

	clockDegradationModel

This field provides the degradation model for the clock model.

	orbitDegradationModel

This field provides the degradation model for the orbit model.

	clockRMS0
This field specifies the constant term of the clock model degradation model by

cRMS0=((1+0.1) clockRMS0-1) meters, 
where clockRMS0 = 31 denotes Use At Own Risk. The range is [0, 16.45) meters.
The clock model polynomial is described in Appendix C.y.1
.

The clock model degradation polynomial is used as described in Appendix C.y.1
.

	clockRMS1
This field specifies the first order term of the clock model degradation model, cRMS1.

Scale factor 2-14 m/s. Range [0, 4.3e-4) m/s. 

The clock model degradation polynomial is used as described in Appendix C.y.1
.

	orbitRMS0
This field specifies the constant term of the orbit model degradation model by

oRMS0=((1+0.1) orbitRMS0-1) meters, 

where orbitRMS0 = 31 denotes Use At Own Risk. The range is [0, 16.45) meters.

The orbit model degradation polynomial is used as described in Appendix C.y.2
.

	orbitRMS1
This field specifies the first order term of the orbit model degradation model, oRMS1.

Scale factor 2-14 m/s. Range [0, 4.3e-4) m/s. 

The orbit model degradation polynomial is used as described in Appendix C.y.2
.


Change 3:  Capability information

6.5.2.9 AGNSS Capability Information

–
OMA-LPPe-AGNSS-ProvideCapabilities
The OMA-LPPe-AGNSS-ProvideCapabilities is used by the target to provide its LPPe AGNSS capabilities to the server. 

-- ASN1START

OMA-LPPe-AGNSS-ProvideCapabilities ::= SEQUENCE {


oma-lppe-agnss-assistanceDataSupportList
OMA-LPPe-AGNSS-AssistanceDataSupportList
OPTIONAL,  








  --Cond SupportListReq,


...

}

OMA-LPPe-AssistanceDataSupportList ::= SEQUENCE {


oma-lppe-agnss-CommonAssistanceDataSupport
OMA-LPPe-AGNSS-CommonAssistanceDataSupport,


oma-lppe-agnss-GenericAssistanceDataSupport
OMA-LPPe-AGNSS-GenericAssistanceDataSupport,


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	SupportListReq
	The field is mandatory present if the server requests AGNSS-assistanceDataSupportList; otherwise it is not present.


6.5.2.10 AGNSS Capability Information Elements

–
OMA-LPPe-AGNSS-CommonAssistanceDataSupport
The OMA-LPPe-AGNSS-CommonAssistanceDataSupport is used by the target to provide its GNSS-independent LPPe AGNSS capabilities to the server. 

-- ASN1START

OMA-LPPe-AGNSS-CommonAssistDataSupport ::= SEQUENCE {


solarRadiationSupport





NULL
OPTIONAL, --cond SolarRadiationSupport

...

}

-- ASN1STOP

	Conditional presence
	Explanation

	SolarRadiationSupport
	The field is mandatory present if the target device supports Solar Radiation information. Otherwise the field is not present.


–
OMA-LPPe-AGNSS-GenericAssistanceDataSupport
The OMA-LPPe-AGNSS-GenericAssistanceDataSupport is used by the target to provide its GNSS-dependent LPPe AGNSS assistance data capabilities to the server. 

-- ASN1START

OMA-LPPe-AGNSS-GenericAssistanceDataSupport ::= 







SEQUENCE (SIZE (1..16)) OF OMA-LPPe-AGNSS-GenericAssistDataSupportElement

OMA-LPPe-AGNSS-GenericAssistDataSupportElement ::= SEQUENCE {

gnss-ID 






GNSS-ID,

mechnanicsSupport








NULL
OPTIONAL, --cond MechSupport

dcbSupport










NULL 
OPTIONAL, --cond DCBsupport

navModelAccuracyModelDegradationSupport



NULL 
OPTIONAL, --cond NavModDegrSupport

...

}

-- ASN1STOP

	Conditional presence
	Explanation

	MechSupport
	The field is mandatory present if the target device supports SV mechanics assistance. Otherwise the field is not present.

	DCBsupport
	The field is mandatory present if the target device suppors for differential code bias assistance. Otherwise the field is not present.

	NavModDegrSupport
	The field is mandatory present if the target device supports navigation model degradation model assistance. Otherwise the field is not present.


Change 4:  Common
6.5.2.13 Common AGNSS Information Elements


-- ASN1START

OMA-LPPe-AGNSS-SVtype ::= ENUMERATED {gpsIIR, gpsIIRM, gpsIIF, gpsIII, glonassM, glonassK, unknown, ...}
-- ASN1STOP

Change 5:  Usage 1
Appendix C. Use of Information Elements

C.x  Satellite body -fixed coordinate frame
The satellite body fixed coordinate frame is defined as follows:
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 is the unit vector from the satellite to the sun. The vectors 
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 are the sun and satellite positions in Earth-centered reference frame.
Figure C.x-1
 shows the resulting Satellite-fixed coordinate system. The unit vector 
[image: image7.wmf]z

e

 points from the center of the Earth to the satellite center of mass. The unit vector 
[image: image8.wmf]y

e

 is perpendicular to both 
[image: image9.wmf]z

e

 and 
[image: image10.wmf]sun

e

. The 
[image: image11.wmf]y

e

 thus (righ-hand convention) points away from the plane. Finally, 
[image: image12.wmf]x

e

 is perpendicular to both 
[image: image13.wmf]y

e

 and 
[image: image14.wmf]z

e

 and thus lies in the plane.

[image: image15.emf]Earth Sun

SV

r

sun 

-r

sat

r

sat

e

sun

r

sun

e

x

e

z

e

y

Figure C.x-1
. Satellite-fixed coordinate system
Change 6:  Usage 2
C.y  Navigation Degradation Models
C.y.1. Clock model Degradation Model
The clock 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.y.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.
Change 7:  Usage 3
C.z  Solar radiation pressure

 The acceleration 
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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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 is the SV mass. 












�Insert the correct cross-reference.


�Insert the correct reference.


�Insert the cross-reference to Appendix.


��Insert the cross-reference to Appendix.


���Insert the cross-reference to Appendix.


���Insert the cross-reference to Appendix.


���Insert the cross-reference to Appendix.


��Insert the cross-reference to Appendix.


��Insert the cross-reference to Appendix.


�Insert the cross-reference to Appendix.


�Insert the cross-reference to Appendix.


�Insert the cross-reference to Appendix.


�Insert the cross-reference to Appendix.


�Insert the cross-reference to Appendix.


�Insert the cross-reference to Appendix.


�Insert correct reference.


�Insert correct number.





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.

© 2010 Open Mobile Alliance Ltd.  All Rights Reserved.
Page 1 (of 12)
Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document.
[OMA-Template-ChangeRequest-20100101-I]

© 2010 Open Mobile Alliance Ltd.  All Rights Reserved.
Page 9 (of 12)
Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document.
[OMA-Template-ChangeRequest-20100101-I]

_1342609676.unknown

_1342609750.unknown

_1342873588.unknown

_1342874281.unknown

_1342874288.unknown

_1342873931.unknown

_1342873616.unknown

_1342611851.unknown

_1342611858.unknown

_1342609758.unknown

_1342609684.unknown

_1337510569.unknown

_1342609622.unknown

_1342609630.unknown

_1342609531.vsd


Sun




Earth


SV



rsun - rsat


rsun


rsat


esun


ex


ez


ey



_1337510671.unknown

_1337410248.unknown

_1337497488.unknown

_1337497497.unknown

_1337497133.unknown

_1337410241.unknown

