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1 Reason for Change

This CR proposes implementation of the LPPe RD requirements LPP-AD-13, LPP-AD-14, LPP-AD-15, LPP-AD-16 and LPP-AD-017. 
	LPP-AD-013
	LPPe SHALL support request and provision of updated assistance data, e.g. to replace invalid, incorrect or out-of-date data in a UE.

	LPP-AD-014
	LPPe SHALL support requesting information, if the data the UE has is invalid, incorrect or out-of-date, and support providing the UE with information from which time onwards the data the UE has is invalid.

	LPP-AD-015
	LPPe SHALL support mechanism for assistance data delivery simulation, i.e. only an estimate of the delivery size is returned to the UE.

	LPP-AD-016
	LPPe SHALL support mechanism for proprietary assistance data and measurement extensions with standardized labeling and a data container. LPPe capabilities shall enable an endpoint to indicate its support of such proprietary data.

	LPP-AD-017
	LPPe SHALL support versioning of assistance data, where applicable. 

Informational Note: Versioning does not refer to the versioning of the data formats, but to the different revisions of the content, i.e. to changing the version number, when the data is updated at the server side. Timestamping is one example of providing versioning.


R01: Corrections based on the comments received.
R02: Further corrections based on the comments received.
R03: Further 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 requirements.
6 Detailed Change Proposal

Change 1:  Assistance data request
–
OMA-LPPe-CommonIEsRequestAssistanceData
The OMA-LPPe-CommonIEsRequestAssistanceData carries common IEs for a Request Assistance Data message extension.

-- ASN1START

OMA-LPPe-CommonIEsRequestAssistanceData ::= SEQUENCE  {

assistanceContainerRequest




OMA-LPPe-AssistancContainereRequest 
OPTIONAL,

...

}

-- ASN1STOP

	 CommonIEsRequestAssistanceData  field descriptions

	assistanceContainerRequest
This field is used by the target to request proprietary assistance data.


Change 2:  Assistance data request element
–
OMA-LPPe-AssistanceContainerRequest
The OMA-LPPe-AssistanceContainerRequest is used by the target to request for proprietary assistance data.
-- ASN1START

OMA-LPPe-AssistanceContainerRequest ::= SEQUENCE  {

dataIdentifier


OMA-LPPe-ProprietaryDataIdentifier,


simulatedReq


BOOLEAN,

checkOrUpdateReq

OMA-LPPe-AssistanceContainerCheckOrUpdateReq


OPTIONAL,

validityTimeRequest



OMA-LPPe-ValidityPeriod






OPTIONAL,


proprietaryRequestParameters
OCTET STRING(1..256)






OPTIONAL,

...

}

OMA-LPPe-AssistanceContainerCheckOrUpdateReq ::= SEQUENCE {


dataSerialNumber
INTEGER(0.. 4294967295),


checkLatest


ENUMERATED{ returnLatestIfCurrentNotLatest, returnUpdateOnlyIfCurrentInvalid},



...


}
-- ASN1STOP

	AssistanceContainerRequest  field descriptions

	dataIdentifier
This field identifies the data being requested.

	simulatedReq
This field is used for indicating if the target only requests information of the approximate size of the generic assistance data instead of requesting the actual data set. TRUE means request for data size and FALSE means request for the actual data.

	checkOrUpdateReq

This field can be used for comparing the data issue of the target’s current data with the server’s data. 

	dataSerialNumber
This field is used to indicate the issue of the assistance data that the target currently has. When the server updates the assistance data, it labels the data with a new serial number.

	checkLatest

This field can be used for comparing the data issue of the target’s current data with the server’s data. The target can choose the option ReturnLatestIfCurrentNotLatest to indicate that if there is more recent data available than that of the target’s, that latest data shall be returned. On the other hand, option ReturnUpdateOnlyIfCurrentInvalid indicates that if the target’s data is still valid, no update should be returned, even if the server would have a new issue of the data.

	validityPeriodRequest

This field can be used for requesting the desired validity period for the data.

	proprietaryRequestParameters 

This field can be used to carry non-standardized extensions to the request parameters. These are vendor/operator-specific and are associated with the dataIdentifier.


Change 3:  Assistance data delivery

–
OMA-LPPe-CommonIEsProvideAssistanceData
The OMA-LPPe-CommonIEsProvideAssistanceData carries common IEs for a ProvideAssistance Data message extension.

-- ASN1START

OMA-LPPe-CommonIEsProvideAssistanceData ::= SEQUENCE  {

assistanceContainer




OMA-LPPe-AssistanceContainer
OPTIONAL,

provideAssistanceDataCommonError
ENUMERATED { assistanceContainerUnknownDataIdentifier,











  

 assistanceContainerUnknownDataSerialNumber,   











  

 assistanceContainerDataTemporarilyUnavailable,












  

 assistanceContainer DataNoLongerSupported,











  

...} OPTIONAL,


...



} OPTIONAL,

...

}

-- ASN1STOP

	CommonIEsProvideAssistanceData  field descriptions

	assistanceContainer
This field is used to deliver the requested assistance data.

	provideAssistanceDataCommonError

This field is used to carry information of the possible error cause.

	assistanceContainerError

This field is used to carry error information related to the proprietary assistance data.


Change 4:  Assistance data delivery elements

–
OMA-LPPe-AssistanceContainer
The OMA-LPPe-AssistanceContainer is a black-box data container meant for carrying proprietary assistance data. 
-- ASN1START

OMA-LPPe-AssistanceContainer ::= SEQUENCE  {

dataIdentifier


OMA-LPPe-ProprietaryDataIdentifier,


checkOrUpdate


ENUMERATED { targetHasLatestData, 










 targetHasValidData, 











 targetDataInvalidButServerCannotProvideValidData,











 ...} OPTIONAL, 
--cond CheckorUpdate


dataResult



CHOICE
{ 
INTEGER(0.. 2048),      




 -- cond Simulation











OMA-LPPe-AssistanceContainerProprietaryData, -- cond NoSimulation










...
} OPTIONAL,


...

}

OMA-LPPe-AssistanceContainerProprietaryData ::= SEQUENCE {


dataSerialNumber

INTEGER(0.. 4294967295)


OPTIONAL,

data




OCTET STRING (1.. 1048576),

validityPeriod


OMA-LPPe-ValidityPeriod


OPTIONAL,


validityArea


OMA-LPPe-ValidityArea


OPTIONAL,

...

}

-- ASN1STOP

	Conditional presence
	Explanation

	CheckOrUpdate
	The field is mandatory present if the target requested CheckOrUpdate and the field dataResult is not present, otherwise it is not present.

	Simulation
	The field is mandatory present if SimulatedReq was TRUE in the target’s request, otherwise it is not present.

	NoSimulation
	The field is mandatory present if SimulatedReq was FALSE in the target’s request, otherwise it is not present.


	AssistanceContainer  field descriptions

	dataIdentifier

This field identifies the data being provided.

	checkOrUpdate

This field is used to carry the result of comparison between the target’s data and server’s data. 

	dataResult

This field carries either the size of data (in simulated case) or the actual data (in data-request case). 
In case of simulated case, the approximate size of the payload rounded upwards is returned. The scale factor is 512 OCTETS. Thus in case the payload size is x octets, the number to be returned is ceil(x/512).

	dataSerialNumber

This field is used to indicate the version of the assistance data. When the server updates the assistance data, it labels the data with a new serial number.

	data

This field contains the actual data.

	validityPeriod

This field is used to indicate when (in time) the assistance data is valid. 

	validityArea

This field is used to indicate the geographical area where the assistance data is valid. If this field is missing, the validity area is either self-evident from the data (e.g. a local map) or the data is global.


Change 5:  Capability request
6.4.2 LPPe Common Positioning IEs

Common positioning information elements are IEs that are included in the corresponding message extensions.
–
OMA-LPPe-CommonIEsRequestCapabilities
The OMA-LPPe-CommonIEsRequestCapabilities carries common IEs for a Request Capabilities message extension.

-- ASN1START

OMA-LPPe-CommonIEsRequestCapabilities ::= SEQUENCE {

assistanceContainerSupportReq 








OMA-LPPe-AssistanceContainerSupportReq 
OPTIONAL, --cond AssistContSupportReq

...

}

OMA-LPPe-AssistanceContainerSupportReq :: = SEQUENCE {

dataIDsRequested

SEQUENCE (SIZE(1..32)) OF 










OMA-LPPe-ProprietaryDataIdentifier, --cond AssistContSupportReq

...


}

-- ASN1STOP

	Conditional presence
	Explanation

	AssistContSupportReq
	The field is mandatory present if the server device requests for proprietary assistance data capabilities. Otherwise it is not present.


	CommonIEsRequestCapabilities  field descriptions

	assistanceContainerSupportReq

This field is used to request for the proprietary data capabilities.

	dataIDsRequested

This field lists the proprietary data IDs for which the support indication is requested.


Change 6:  Capability information
–
OMA-LPPe-CommonIEsProvideCapabilities
The OMA-LPPe-CommonIEsProvideCapabilities carries common IEs for a Provide Capabilities message extension.

-- ASN1START

OMA-LPPe-CommonIEsProvideCapabilities ::= SEQUENCE {

assistanceContainerSupport





SEQUENCE (SIZE(1..31)) OF 








OMA-LPPe-ProprietaryDataIdentifier
OPTIONAL, --cond AssistContSupportReq

...

}

-- ASN1STOP

	Conditional presence
	Explanation

	AssistContSupportReq
	The field is mandatory present if the server device requests for proprietary assistance data capabilities from the target and the target supports at least one proprietary data type. Otherwise it is not present.


	CommonIEsProvideCapabilities  field descriptions

	AssistanceContainerSupport
This field lists the proprietary data IDs for the proprietary assistance data sets that the target supports. The data IDs reported shall be a subset fof the data IDs in the capability request.


Change 7:  Common low level IEs

6.4 LPPe common IEs

The present chapter defines common IEs that are applicable to more than one LPP positioning methods.
6.4.1 LPPe Common low level IEs
– 
OMA-LPPe-ValidityPeriod
[note for the editor: this data type is also included in the LOC-CR-0108R01 and LOC-CR-0109R02] 

The IE OMA-LPPe-ValidityPeriod is used to define the validity time of the given assistance data. 

-- ASN1START

OMA-LPPe-ValidityPeriod ::= SEQUENCE {


beginTime

Gnss-SystemTime,


duration

INTEGER (1..2881),


...

}

-- ASN1STOP
	ValidityPeriod  field descriptions

	beginTime
This field specifies the start time of the model validity period. The time is given as GNSS-SystemTime information element. 

	duration

This field specifies the duration of the validity period after the beginTime. 

The scale factor is 15 min. Range from 15 minutes to 43215 min = 30 days.


– 
OMA-LPPe-ValidityArea
[note for the editor: this data type is also included in the LOC-CR-0108R01 and LOC-CR-0109R02] 

The IE OMA-LPPe-ValidityArea is used to define the area in which the given data (e.g. a local troposphere model or a local ionosphere model) are valid. The validity area is constructed of grid regions using Run-Length Encoding as specified in Appendix C.y
. The parameters areaWidth and rleList are optional. If these parameters are left out, the validity area gets its simplest form: a rectangle in spherical coordinates. 

-- ASN1START
OMA-LPPe-ValidityArea ::= SEQUENCE {


regionSizeInv


INTEGER (1..255), 


areaWidth



INTEGER (2..9180)  

OPTIONAL,


codedLatOfNWCorner

INTEGER (0..4589),   


codedLonOfNWCorner
 
INTEGER (0..9179),


rleList




OMA-LPPe-RleList 

OPTIONAL, 


...

}

OMA-LPPe-RleList ::= SEQUENCE (1..65535) OF INTEGER (0..255) 

-- ASN1STOP
	ValidityArea  field descriptions

	regionSizeInv
This field specifies the inverse of the size of each side of the region in degrees.

For value N the size is 10/N degrees.

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

	codedLatOfNWCorner

This field specifies the latitude of the North-West corner of the area, encoded as explained in Appendix C.y
. 

	codedLonOfNWCorner

This field specifies the longitude of the North-West corner of the area, encoded as explained in Appendix C.y
. 

	rleList

This field lists the regions in which the data is valid. If the field is not present, the data is valid in all the regions in the area.


–
OMA-LPPe-ProprietaryDataIdentifier
The OMA-LPPe-ProprietaryDataIdentifier is used to identify the proprietary assistance data. 
-- ASN1START

OMA-LPPe-ProprietaryDataIdentifier ::= SEQUENCE {


vendorOrOperatorID

OMA-LPPe-VendorOrOperatorID,


dataID




INTEGER(0..65535),


...

}

-- ASN1STOP

	AssistanceContainerRequest  field descriptions

	vendorOrOperatorID

This field specifies the identification of the vendor/operator of the proprietary data.

	dataID

This field identifies the proprietary data. Data IDs are assumed to be managed by the vendor/operator.


–
OMA-LPPe-VendorOrOperatorID
The OMA-LPPe-VendorOrOperatorID is used to identify the vendor/operator using the proprietary data content. Two methods are provided. The first is a method, in which the vendor/operator identifier is standardized. The alternative method is not to use the standardized vendor/operator identifier, but the generalized method based on the CRC sum of the vendor/operator name.
-- ASN1START

OMA-LPPe-VendorOrOperatorID ::= CHOICE {

standard-VendorOrOperatorID


INTEGER(1...1024),


nonStandard-VendorOrOperatorID

OMA-LPPe-NonStandard-VendorOrOperatorID,

...

}
OMA-LPPe-NonStandard-VendorOrOperatorID ::= SEQUENCE {


encodedID




INTEGER(0..65535),


visibleIdentification

OMA-LPPe-CharArray
OPTIONAL,


...

}
-- ASN1STOP

	AssistanceContainerRequest  field descriptions

	standard-VendorOrOperatorID
This field identifies the vendor of the proprietary data.The standard allocations are:

Vendor ID

Company

1

Nokia

2

Qualcomm

3-1024
Reserved for future use



	nonStandard-VendorOrOperatorID

This field provides one method of identifying the vendor/operator in the absence of the standard ID.

	encodedID
This field specifies the CRC-16 IBM encoded name of the vendor written in lower case. CRC-16 IBM is described in Appendix C.x
.

	visibleIdentification

This field specifies the vendor/operator visible identification.


Change 8:  Usage 1
Appendix C. Use of Information Elements

Appendix C.x. 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 poly */


#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;



}

Change 9:  Usage 2
Appendix C.y. Use of Validity Area Parameters 
[note for the editor: this data type is also included in the LOC-CR-0108 and LOC-CR-0109] 

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 in Figure C.x-1.

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.


[image: image1.emf]Region 

size

North-West

Corner

Area width

-17º

-16º

-15º

-18º

83º 84º 85º 86º 87º 88º 89º 90º 91º


Figure C.x-1. Run length encoding.

In the example of Figure C.x-1 RS = 1 degree, i.e. the Inverted RS = 10 / 1 = 10.

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 C.x-1 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 RLE list SHALL begin with the number of regions for which the data is not valid. Therefore, the first element in the RLE list 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 is 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 C.x-2 shows another example for which the RLE list reads 0 ; 6 ; 4 ; 6 ; 1 ; 2 ; 1 ; 3 ; 2 ; 6 ; 1.

[image: image2.emf]
Figure C.x-2. Run length encoding –example 2.
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