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1.
Introduction

The current definition of LPP contains no messages to indicate errors or abort an ongoing transaction.
2.
Discussion

Separate messages seem needed to indicate protocol errors and to abort an ongoing transaction. These messages are not required to indicate positioning failures where one entity requests information (e.g., positioning measurements, assistance data or capabilities) from another entity that the other entity cannot provide for temporary or permanent reasons. For these cases, existing messages can be used (i.e., Provide Location Information, Provide Assistance Data, Provide Capabilities) with an additional failure cause or failure causes.
The capacity to indicate one or more additional causes is needed because in some cases, some requested information may be provided while the remaining information is not, and it will be useful in such cases to include a failure cause along with the information that can be provided in the message response. This also avoids the need for additional procedures.

3.
Conclusion
We propose the following changes to 36.355 to support the above functionality.
**** FIRST PROPOSED CHANGES ****
5.4
Error Handling Procedures

5.4.1
General

This sub-clause describes how a receiving entity behaves in cases when it receives erroneous or unexpected data or detects that certain data is missing. 
5.4.2 Procedures related to Error Indication

Figure 5.4-1 shows the procedure related to Error indication.
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Figure 5.4-1: LPP Error Indication procedure

1.
Endpoint A sends an LPP message to Endpoint B. 
2.
Endpoint B determines that the LPP message in step 1 contains an error and is not an LPP Error or Abort message. Endpoint B returns an LPP Error message to Endpoint A indicating the error or errors and discards the message in step 1.

5.4.3 LPP Error Detection

Upon receiving any LPP message, the receiving device shall attempt to decode the message and verify the presence of any errors prior using the following procedure:

1>
if decoding errors are encountered or if an LPP version is detected that is not supported:
2>
if decoding cannot determine the transaction ID:

3>
discard the message and stop error detection.

2>
if decoding can determine that the message is not an Error or Abort message:
3> return an Error message to the sender and include the received transaction ID and type of error;

3> discard the message and stop error detection;

1> if the message is a duplicate of previously received message

2. discard the message and stop error detection 
Editor’s Note: the method used to determine a duplicate is FFS
1>
if the transaction ID matches the transaction ID for a procedure that is still ongoing for the same session:

2> abort the ongoing procedure

1> if the message type is a Provide Capabilities, Provide Assistance Data or Provide Location Information and some or all of the requested information is not supported

2> return any information that can be provided in a normal response plus an indication that other information is not supported

5.4.4 Reception of an LPP Error Message 

Upon receiving an LPP Error message, a device shall:

1> abort any ongoing procedure associated with the transaction ID indicated in the message.

The device may:

1> restart the aborted procedure taking into consideration the returned error information.

Editor’s Note: It is FFS what criteria determine whether a procedure should be restarted, or if this is left to the discretion of the device implementation.

5.5
Abort Procedure
5.5.1
General

The purpose of the abort procedure is to abort an ongoing procedure due to some unexpected event – e.g. cancelation of a location request by an LCS client.

5.5.2
Procedures related to Abort

Figure 5.5-1 shows the Abort procedure.
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Figure 5.5-1: LPP Abort procedure

1.
A procedure P is ongoing between endpoints A and B

2.
Endpoint A determines that the procedure must be aborted and sends an LPP Abort message to Endpoint B carrying the transaction ID for procedure P. Endpoint B aborts procedure P.

5.5.3 Reception of an LPP Abort Message 

Upon receiving an LPP Abort message, a device shall:

1>
abort any ongoing procedure associated with the transaction ID indicated in the message.

**** NEXT PROPOSED CHANGES ****

6
Information Element Abstract Syntax Definition

6.1
General

The contents of each LPP message is specified in sub-clause 6.2 using ASN.1 to specify the message syntax and using tables when needed to provide further detailed information about the information elements specified in the message syntax. The syntax of the information elements that are defined as stand-alone abstract types is further specified in a similar manner in sub-clause 6.3.

The ASN.1 in this section uses the same format and coding conventions as described in Annex A of [4].
6.2
LPP PDU Structure

–
LPP-PDU-Definitions
This ASN.1 segment is the start of the LPP PDU definitions.

-- ASN1START

LPP-PDU-Definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- ASN1STOP

–
LPP-Message

The LPP-Message provides the complete set of information for an invocation or response pertaining to a single LPP transaction.
-- ASN1START

LPP-Message ::= SEQUENCE {


-- LPP Version is FFS


transactionID


TransactionID

OPTIONAL,


endTransaction


BOOLEAN


-- Transport ack is FFS


lpp-MessageBody


LPP-MessageBody


OPTIONAL,

}

-- ASN1STOP

	LPP-Message  field descriptions
	
	
	
	
	

	LPP-MessageBody

This field is omitted in an LPP transport level ack (if defined)
	
	
	
	
	


–
LPP-MessageBody

The LPP-MessageBody identifies the type of a message and contains all LPP information specifically associated with that type. 
-- ASN1START

LPP-MessageBody ::= CHOICE {


c1





CHOICE {



requestCapabilities


RequestCapabilities,



provideCapabilities


ProvideCapabilities,



requestAssistanceData

RequestAssistanceData,



provideAssistanceData

ProvideAssistanceData,



requestLocationInformation
RequestLocationInformation,



provideLocationInformation
ProvideLocationInformation,


abort





Abort,


error





Error,


...

},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

–
LPP-TransactionID

The LPP-TransactionID identifies a particular LPP transaction, the initiator of the transaction and optionally an associated  LCS session. 
-- ASN1START

LPP-TransactionID ::= SEQUENCE {


initiator



Initiator,


transactionNumber

TransactionNumber


-- Session ID is FFS

}

Initiator ::= ENUMERATED {


locationServer,


targetDevice,


...

}

TransactionNumber ::= INTEGER (0..255)

-- ASN1STOP

6.3
Message Body IEs

–
RequestCapabilities

The RequestCapabilities message requests capability information for LPP and individual positioning methods. 
-- ASN1START

RequestCapabilities ::= SEQUENCE {


criticalExtensions

CHOICE {



c1





CHOICE {




requestCapabilities-r9

RequestCapabilities-r9-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture
SEQUENCE {}


}

}

RequestCapabilities-r9-IEs ::= SEQUENCE {


commonIEs-RequestCapabilities


CommonIEs-RequestCapabilities

OPTIONAL,


a-gnss-RequestCapabilities



BOOLEAN,


downlinkOTDOA-RequestCapabilities

BOOLEAN,


e-cid-RequestCapabilities



BOOLEAN

}

-- ASN1STOP

–
ProvideCapabilities

The ProvideCapabilities message indicates the LPP capabilities of the sender. 

-- ASN1START

ProvideCapabilities ::= SEQUENCE {


criticalExtensions

CHOICE {



c1





CHOICE {




provideCapabilities-r9

ProvideCapabilities-r9-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture
SEQUENCE {}


}

}

ProvideCapabilities-r9-IEs ::= SEQUENCE {


commonIEs-ProvideCapabilities


CommonIEs-ProvideCapabilities

OPTIONAL,


a-gnss-ProvideCapabilities



A-GNSS-ProvideCapabilities


OPTIONAL,


downlinkOTDOA-ProvideCapabilities

DownlinkOTDOA-ProvideCapabilities
OPTIONAL,


e-cid-ProvideCapabilities



E-CID-ProvideCapabilities


OPTIONAL

}

-- ASN1STOP

–
RequestAssistanceData

The RequestAssistanceData message requests assistance data. 
-- ASN1START

RequestAssistanceData ::= SEQUENCE {


criticalExtensions

CHOICE {



c1





CHOICE {




requestAssistanceData-r9
RequestAssistanceData-r9-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture
SEQUENCE {}


}

}

RequestAssistanceData-r9-IEs ::= SEQUENCE {


commonIEs-RequestAssistanceData


CommonIEs-RequestAssistanceData


OPTIONAL,


a-gnss-RequestAssistanceData


A-GNSS-RequestAssistanceData


OPTIONAL,


downlinkOTDOA-RequestAssistanceData

DownlinkOTDOA-RequestAssistanceData

OPTIONAL,

}

-- ASN1STOP

–
ProvideAssistanceData

The ProvideAssistanceData message provides assistance data. 
-- ASN1START

ProvideAssistanceData ::= SEQUENCE {


criticalExtensions

CHOICE {



c1





CHOICE {




provideAssistanceData-r9
ProvideAssistanceData-r9-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture
SEQUENCE {}


}

}

ProvideAssistanceData-r9-IEs ::= SEQUENCE {


commonIEs-ProvideAssistanceData


CommonIEs-ProvideAssistanceData


OPTIONAL,


a-gnss-ProvideAssistanceData


A-GNSS-ProvideAssistanceData


OPTIONAL,


downlinkOTDOA-ProvideAssistanceData

DownlinkOTDOA-ProvideAssistanceData

OPTIONAL,

}

-- ASN1STOP

–
RequestLocationInformation

The RequestLocationInformation message carries a request for measurements or a position estimate. 
-- ASN1START

RequestLocationInformation ::= SEQUENCE {


criticalExtensions

CHOICE {



c1





CHOICE {




requestLocationInformation-r9
RequestLocationInformation-r9-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture
SEQUENCE {}


}

}

RequestLocationInformation-r9-IEs ::= SEQUENCE {


commonIEs-RequestLocationInformation

CommonIEs-RequestLocationInformation
OPTIONAL,


a-gnss-RequestLocationInformation


A-GNSS-RequestLocationInformation

OPTIONAL,


downlinkOTDOA-RequestLocationInformation
DownlinkOTDOA-RequestLocationInformation OPTIONAL,


e-cid-RequestLocationInformation


E-CID-RequestLocationInformation

OPTIONAL,

}

-- ASN1STOP

–
ProvideLocationInformation

The ProvideLocationInformation message carries measurements or position estimates. 
-- ASN1START

ProvideLocationInformation ::= SEQUENCE {


criticalExtensions

CHOICE {



c1





CHOICE {




provideLocationInformation-r9
ProvideLocationInformation-r9-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture
SEQUENCE {}


}

}

ProvideLocationInformation-r9-IEs ::= SEQUENCE {


commonIEs-ProvideLocationInformation

CommonIEs-ProvideLocationInformation
OPTIONAL,


a-gnss-ProvideLocationInformation


A-GNSS-ProvideLocationInformation

OPTIONAL,


downlinkOTDOA-ProvideLocationInformation
DownlinkOTDOA-ProvideLocationInformation OPTIONAL,


e-cid-ProvideLocationInformation


E-CID-ProvideLocationInformation

OPTIONAL,

}

-- ASN1STOP

–
Abort
The Abort message carries a request to abort an ongoing LPP procedure. 
-- ASN1START

Abort ::= SEQUENCE {


criticalExtensions

CHOICE {



c1





CHOICE {




abort-r9

Abort-r9-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture
SEQUENCE {}


}

}

Abort-r9-IEs ::= SEQUENCE {


commonIEs-Abort

CommonIEs-Abort


OPTIONAL,


...
}

-- ASN1STOP

–
Error
The Error message carries information concerning a LPP message that was received with errors. 

-- ASN1START

Error ::= CHOICE {


error-r9




Error-r9-IEs,


criticalExtensionsFuture
SEQUENCE {}

}

Error-r9-IEs ::= SEQUENCE {


commonIEs-Error

CommonIEs-Error


OPTIONAL,


...
}

-- ASN1STOP

Editor’s Note: to ensure compatibility of an Error message between different versions of LPP, it is not expected that critical extensions will be used in future versions; hence only one method of supporting critical extensions is provided
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