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Discussion and decision
1 Introduction
In this contribution we discuss an open issue with regards to error messaging in SLPP.
2 Discussion
2.1 Error messaging in LPP
During LPP positioning operation, unforeseen errors may occur. In this case, the receiving endpoint sends error information to inform the transmitting endpoint about the error that occurred, e.g. the LPP message has been received erroneously or with unexpected data or certain data are missing in the message. Upon receiving the error information, the transmitting endpoint may resend the LPP message to the receiving endpoint taking into consideration the received error information. Acc. to LPP [1] error information can be sent between the target device and location server as follows:
1. Using the IE CommonIEsError in the LPP Error message, see also Annex. This method is used to indicate protocol errors.
2. Using positioning method specific Error IEs. For instance, in case of NR DL-TDOA the error information can be sent by the target device or location server using the IE NR-DL-TDOA-Error-r16 in the IE NR-DL-TDOA-ProvideAssistanceData or IE NR-DL-TDOA-ProvideLocationInformation, see also Annex. This method is used to indicate errors when information requested by one endpoint cannot be provided by the another endpoint for temporary or permanent reasons. This method allows to send error information in addition with some requested information that can be provided.
2.2 Error messaging in SLPP
Different types of SLPP messaging may take place between a Target, a Server and an Anchor during SL positioning operation. Referring to Figure 1, SLPP messaging may take place between the following endpoints:

· Between a Target and a Server, SLPP messaging may take place with regards to measurements/location information, and assistance data.

· Between a Target and an Anchor, SLPP messaging may take place with regards to UE capability information, measurements/location information and assistance data.

· Between an Anchor and a Server, a direct SLPP messaging is not supported.

For all the supported types of SLPP messaging, unforeseen errors may occur. In this case, the receiving endpoint sends error information to inform the transmitting endpoint about the error that occurred. However, acc. to SLPP [2] only the method for indicating protocol errors by using the IE CommonIEsError in SLPP Error message is supported. That means the method for indicating errors when information requested by one endpoint cannot be provided by the another endpoint for temporary or permanent reasons is not supported yet in ASN.1 although there has been procedure text specified in clause 5.4.3, see yellow highlighted part below. As consequence, the current error messaging does not provide sufficient detail of information so that for errors other than protocol errors the endpoint that sends a request for information does not exactly know about the error that occurred at the endpoint that provides the requested information in a response. This may result in increased back and forth signaling overhead and in worst case SL positioning may fail.
	5.4.3
SLPP Error Detection

Upon receiving any SLPP message, the receiving endpoint shall attempt to decode the message and verify the presence of any errors and:

1>
if decoding errors are encountered:

2>
if the receiver cannot determine that the received message is an SLPP Error or Abort message:

3>
return an SLPP Error message to the sender and include the field sessionID (if PC5-U is used as transport layer) and the received transactionID, if they were decoded, and type of error;

3>
discard the received message and stop the error detection procedure;

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

2>
discard the message and stop the error detection procedure;

1>
if the field transactionID matches the field transactionID for a procedure that is still ongoing for the same session and the message type is invalid for the current state of the procedure:

2>
abort the ongoing procedure;

2>
return an SLPP Error message to the sender and include the field sessionID (if PC5-U is used as transport layer), the received field transactionID and type of error;

2>
discard the message and stop the error detection procedure;

1> if the message type is an SLPP RequestCapabilities and some of the requested information is not supported:

2>
return any information that can be provided in a normal response.
1>
if the message type is an SLPP RequestAssistanceData or RequestLocationInformation and some or all of the requested information is not supported:

2>
return any information that can be provided in a normal response, which includes indications on other information that is not supported.


In order to solve this specification gap, we suggest to introduce SL positioning method specific Error IEs in ASN.1 similar to LPP. Table 1 shows a first (non-exhaustive) list of error cause values acc. to the type of error information and receiving device that can be taken into account for that.
Proposal: Discuss and decide whether to introduce SL positioning method specific Error IEs in SLPP ASN.1.
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Figure 1: SLPP messaging
Table 1: Candidate list of SL positioning method specific error cause values acc. to the type of error information and receiving device

	Type
	Error  cause value
	Target

error causes
	Anchor error causes
	Server

error causes

	Measurements
	unableToMeasureReferenceAnchor
	X
	
	

	
	unableToMeasureAnyAnchor
	X
	
	

	
	unableToMeasureTarget
	
	X
	

	
	notAllRequestedMeasurementsPossible
	X
	X
	

	
	notEnoughAnchorReceived
	X
	
	

	
	rsrpMeasurementNotPossible
	X
	X
	

	
	rsrppMeasurementNotPossible
	X
	X
	

	
	angleMeasurementNotPossible
	X
	X
	

	
	ueRxTxMeasurementNotPossible
	X
	X
	

	
	rstdMeasurementNotPossible
	X
	
	

	
	rtoaMeasurementNotPossible
	
	X
	

	Location information
	unableToEstimateRelativeLocation
	X
	
	X

	
	unableToEstimateAbsoluteLocation
	X
	
	X

	
	unableToEstimateDistance
	X
	
	X

	
	unabletoEstimateDirection
	X
	
	X

	
	unableToEstimateAbsoluteVelocity
	X
	
	X

	
	unableToEstimateRelativeVelocity
	X
	
	X

	Assistance data
	adMissing
	X
	X
	

	
	adNotSupportedByServer
	
	
	X

	
	adSupportedButCurrentlyNotAvailableByServer
	
	
	X

	
	notAllrequestedADAvailable
	
	
	X


3 Conclusion

In this contribution we have discussed an open issue with regards to error messaging in SLPP and made the following proposal:
Proposal: Discuss and decide whether to introduce SL positioning method specific Error IEs in SLPP ASN.1.
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5 Annex

I. Error messaging using IE CommonIEsError, see 6.4.2 in LPP [1].

-- ASN1START

CommonIEsError ::= SEQUENCE {


errorCause

ENUMERATED {



undefined,



lppMessageHeaderError,



lppMessageBodyError,



epduError,



incorrectDataValue,



...,



lppSegmentationError-v1450


}

}

-- ASN1STOP

II. Error messaging for NR DL-TDOA using IE NR-DL-TDOA-Error-r16, see 6.5.10.7 in LPP [1].
–
NR-DL-TDOA-Error
The IE NR-DL-TDOA-Error is used by the location server or target device to provide NR DL-TDOA error reasons to the target device or location server, respectively.

-- ASN1START

NR-DL-TDOA-Error-r16 ::= CHOICE {


locationServerErrorCauses-r16

NR-DL-TDOA-LocationServerErrorCauses-r16,


targetDeviceErrorCauses-r16


NR-DL-TDOA-TargetDeviceErrorCauses-r16,

...

}

-- ASN1STOP

–
NR-DL-TDOA-LocationServerErrorCauses
The IE NR-DL-TDOA-LocationServerErrorCauses is used by the location server to provide NR DL-TDOA error reasons to the target device.

-- ASN1START

NR-DL-TDOA-LocationServerErrorCauses-r16 ::= SEQUENCE {


cause-r16

ENUMERATED
{
undefined,










assistanceDataNotSupportedByServer,










assistanceDataSupportedButCurrentlyNotAvailableByServer,










notProvidedAssistanceDataNotSupportedByServer,










...,










on-demand-dl-prs-NotSupportedByServer-v1700,










on-demand-dl-prs-SupportedButCurrentlyNotAvailableByServer-v1700









},


...

}

-- ASN1STOP

–
NR-DL-TDOA-TargetDeviceErrorCauses
The IE NR-DL-TDOA-TargetDeviceErrorCauses is used by the target device to provide NR DL-TDOA error reasons to the location server.

-- ASN1START

NR-DL-TDOA-TargetDeviceErrorCauses-r16 ::= SEQUENCE {


cause-r16

ENUMERATED {
undefined,










assistance-data-missing,










unableToMeasureAnyTRP,










attemptedButUnableToMeasureSomeNeighbourTRPs,










thereWereNotEnoughSignalsReceivedForUeBasedDL-TDOA,










locationCalculationAssistanceDataMissing,










...









},


...,


[[


remoteUE-Indication-r18


ENUMERATED {true}

OPTIONAL

-- Cond NR


]]

}

-- ASN1STOP
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