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1- Introduction

In LPP positioning there is a section for LPP error detection that allows the receiving device to attempt to decode the message and verify the presence of any errors and take adequate action. During the same message decoding it may happen that some or all requested information is not supported by the receiving device. In [1] at the section 5.4.3 it is specified that:
1> if the message type is an LPP RequestCapabilities, 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, plus an indication that other information is not supported.
The normal response message will be ProvideCapabilities, ProvideAssistanceData, or ProvideLocationInformation. However, we have no knowledge of the kind of indication that should be added to this response to indicate that other information is not supported. As a matter of fact this indication could be interpreted as another message and the question remains if it is even needed. This contribution discusses further about the issues related to that indication and proposes some solution to cope with it.
2- Discussion
LPP error detection is used to detect error decoding problem related to a LPP message which includes:
· Undetermined Transaction ID

· Detect error when the received message is not one

· Detect duplicate message

· Detect duplicate procedure with same transaction ID
· Additional indication for not supported requested information
There is no clear understanding of what could be the indication for the not supported request information. We analysed the different LPP response messages that may need this indication to have a better understand of it.
For the case of RequestCapabilities the target device should send back a ProvideCapabilities message to server. The ProvideCapabilities message indicates the LPP capabilities of the sender. A close observation of that message is as below
-- ASN1START

ProvideCapabilities ::= SEQUENCE {


criticalExtensions

CHOICE {



c1





CHOICE {




provideCapabilities-r9

ProvideCapabilities-r9-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture
SEQUENCE {}


}

}

ProvideCapabilities-r9-IEs ::= SEQUENCE {


commonIEsProvideCapabilities


CommonIEsProvideCapabilities

OPTIONAL,


a-gnss-ProvideCapabilities



A-GNSS-ProvideCapabilities


OPTIONAL,


otdoa-ProvideCapabilities



OTDOA-ProvideCapabilities


OPTIONAL,


ecid-ProvideCapabilities



ECID-ProvideCapabilities


OPTIONAL,


epdu-ProvideCapabilities



EPDU-Sequence





OPTIONAL,


...

}

-- ASN1STOP

The first IE CommonIEsProvideCapabilities which is likely to contain any probable common parameters for the different positioning methods is described as” provided for future extensibility and should not be included in this version of the protocol”. The remaining IEs represent each the capabilities of a positioning method. A further observation of e.g. the IE A-GNSS-ProvideCapabilities shows that this field is “used by the target device to indicate its capability (e.g. GNSSs and assistance data supported) to the location server”. Each of the parameters included in that IE is described and the field description is very clear about not supported information as below:
	A-GNSS-ProvideCapabilities field descriptions

	gnss-ID

[..]  This field shall be included if the target device supports at least one GNSS.

	sbas-IDs

[…] with a one‑value at the bit position means the particular SBAS is supported; a zero‑value means not supported.

	agnss-Modes

[…] with a one‑value at the bit position means the particular GNSS mode is supported; a zero‑value means not supported.

	gnss-Signals

[…] with a one‑value at the bit position means the particular GNSS signal type is supported; a zero‑value means not supported.

	fta-MeasSupport

[…]This is represented by a bit string, with a one‑value at the bit position means FTA measurements for the GNSS mode is supported; a zero‑value means not supported.

	adr-Support

[..] TRUE means supported.

	velocityMeasurementSupport

[…] TRUE means supported.

	assistanceDataSupportList

This list defines the assistance data and assistance data choices supported by the target device. 

	locationCoordinateTypes

[…] TRUE indicates that a location coordinate type is supported and FALSE that it is not. […]

	velocityTypes

[…]. TRUE indicates that a velocity type is supported and FALSE that it is not. FALSE for all velocity types indicates that velocity is not supported.


Therefore, in this case the requested parameter not supported is implicitly indicated by the same requested parameter field. That means when a RequestCapabilities is sent to the receiving device and some of the requested information is not supported, the response message will contain IEs that include subsequent field value to express their support or not. However, the receiving device must support the positioning method but not all of the requested information in such a case. The same explanation stands for the remaining IEs (OTDOA-ProvideCapabilities, ECID-ProvideCapabilities) in this case.
If the receiving device does not support all of the requested information of a positioning method, that positioning method should be considered as not supported. For not supported position methods it should be straight forward and the IE of that positioning method should be ignored in the LPP response message, but only supported ones should be processed.

For the case of EPDU, the EPDU-Sequence contains IEs that are defined externally to LPP by other organizations. So, we assume EPDU-body may include any error case defined by these organizations.

Conclusion 1: ProvideCapabilities does not need any additional indication that other information is not supported. The filed values of the normal message can indicate this case. 

Proposal 1: No additional indication is needed when all the requested capabilities for a positioning method are not supported. Target device should ignore such a positioning method in ProvideCapabilities message. 
Considering the ProvideAssistanceData, different situation occurs in that response message. The common IE CommonIEsProvideAssistanceData is empty and does not contain any parameter. The remaining IEs (A-GNSS-ProvideAssistanceData, OTDOA-ProvideAssistanceData) contain the assistance data of a positioning method. E.g., the A-GNSS-ProvideAssistanceData is described as ”used by the target device to provide location measurements (e.g., pseudo‑ranges, location estimate, velocity) to the location server, together with time information. It may also be used to provide GNSS positioning specific error reason.” The specific error reasons, i.e., A-GNSS-Error is said to be used by the location server or target device to provide GNSS error reasons. This IE contains two parameters: GNSS-LocationServerErrorCauses, GNSS-TargetDeviceErrorCauses (for assistance data and location information errors). The location server error reasons are as below:
-- ASN1START

GNSS-LocationServerErrorCauses ::= SEQUENCE {


cause

ENUMERATED
{







undefined,






undeliveredAssistanceDataIsNotSupportedByServer,






undeliveredAssistanceDataIsSupportedButCurrentlyNotAvailableByServer,
undeliveredAssistanceDataIsPartlyNotSupportedAndPartlyNotAvailableByServer,






...






},


...

}

-- ASN1STOP

This specific error parameter is included in A-GNSS and OTDOA positioning method for ProvideAssistanceData and ProvideLocationInformation. Therefore, for the ProvideAssistanceData we can conclude that there is already an incorporated IE to handle the not supported requested information. For the case of EPDU, it will be assumed as explained above in RequestCapabilities.

Conclusion 3: ProvideAssistanceData contains an IE to handle the specific case of requested assistance data that is not supported.
In the case of ProvideLocationInformation the same analysis shows that this message contains a common IE CommonIEsProvideLocationInformation that, this time, includes an IE, the LocationError. This parameter is defined as “this field shall be included if and only if a location estimate and measurements are not included in the LPP PDU. The field includes information concerning the reason for the lack of location information”. Therefore, we believe this field may be used when the server requests the location information of a positioning method that the Target doesn’t support:

LocationError ::= SEQUENCE {



locationfailurecause


LocationFailureCause,


...

}

LocationFailureCause ::= ENUMERATED {


undefined,


requestedMethodNotSupported,


positionMethodFailure, 


periodicLocationMeasurementsNotAvailable,

There is another error parameter specific to the positioning method of the requested location information. A-GNS-ProvideLocationInformation has the A-GNSS-Error IE as introduced above and the ECID-ProvideLocationInformation has the E-CID-error IE as OTDOA has OTDOA-Error IE. This error IE contains a parameter TargetDeviceErrorCauses used by target device to provide the positioning method error reasons. E.g., as previously introduced for A-GNSS, this time the target device error reasons are as below:
-- ASN1START

GNSS-TargetDeviceErrorCauses ::= SEQUENCE {


cause

ENUMERATED {
undefined,









thereWereNotEnoughSatellitesReceived, 









assistanceDataMissing, 









notAllRequestedMeasurementsPossible,









...








},


fineTimeAssistanceMeasurementsNotPossible

NULL

OPTIONAL,


adrMeasurementsNotPossible





NULL

OPTIONAL,


multiFrequenceMeasurementsNotPossible


NULL

OPTIONAL,


...

}

-- ASN1STOP

Therefore, as eNB may send the request without knowledge of what the target supports as location estimate and measurements, this IE could be used to cope with that in ProvideLocationInformation. 

Thus, ProvideLocationInformation incorporates the necessary IEs when some requested information is not supported (A-GNSS-Error, E-CID-Error or OTDOA-error) or when all the requested information is not supported and/or the location measurement is not available (LocationError). Therefore, there is no need of additional indication for the ProvideLocationInformation response message. The case of EPDU will be assumed as already explained above.

Conclusion 4: ProvideLocationInformation includes the necessary IE fields to handle requested location information that is not supported.
Proposal 2: The additional indication that other information is not supported is obsolete and not needed because included in the normal LPP response message. 

3- Proposals
In this contribution, we discussed about the additional indication that should be with the normal response message after reception of RequestCapabilities, RequestAssistanceData, or RequestLocationInformation by a receiving device, if some or all requested information is not supported. It appears that the LPP response message may be sufficient to express that some or all the requested information is not supported without any need of extra indication based on our different proposals. The different proposals are given as below:
Proposal 1: No additional indication is needed when all the requested capabilities for a positioning method are not supported. Target device should ignore such a positioning method in ProvideCapabilities message. 

Proposal 2: The additional indication that other information is not supported is obsolete and not needed because included in the normal LPP response message. 

HTC will be happy to write a CR on this issue if ever RAN2 agrees with the arguments presented in this discussion paper.
4- References

1. 3GPP TS 36.355 V9.0.0.



