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1
Problem Description
If the UE receives a LPP message of type REQUEST LOCATION INFORMATION including a request for one or more positioning methods not supported by the UE, the UE behaviour is ambiguously defined, as described in the following.
 Two cases need to be distinguished:
Case 1: 
The UE receives a LPP REQUEST LOCATION INFORMATION message including a request for one positioning method (i.e., one of A-GNSS-RequestLocationInformation,  OTDOA‑RequestLocationInformation, or ECID-RequestLocationInformation), and this requested method is not supported by the UE.
In this Case 1, the UE would respond with a LPP PROVIDE LOCATION INFORMATION message, including the CommonIEsProvideLocationInformation element only. The CommonIEsProvideLocationInformation would then include the LocationError element indicating the LocationFailureCause ‘requestedMethodNotSupported’, as defined for the field description of the locationError field in the ASN.1:

	CommonIEsProvideLocationInformation  field descriptions

	locationError

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. […]


Case 2: 
The UE receives a LPP REQUEST LOCATION INFORMATION message including a request for more than one positioning method, and at least one of the requested positioning methods is supported by the UE but some of the requested methods are not supported by the UE.
As an example for Case 2, assume the UE receives a request for A-GNSS and ECID measurements, but only A‑GNSS is supported by the UE. 

In this Case 2, the UE cannot include the locationError field, since the UE would include the measurements for the supported method (A-GNSS measurements in this example). The UE behaviour in this Case 2 is specified in subclause 5.3.3 of LPP as follows:
Upon receiving a RequestLocationInformation message, the target device shall:

1>
if the requested information is compatible with the target device capabilities and configuration:

[…].

1>
otherwise:

2>
if one or more positioning methods are included that the target device does not support:

3>
continue to process the message as if it contained only information for the supported positioning methods;

3>
handle the signaling content of the unsupported positioning methods by LPP error detection as in 5.4.3.

Subclause 5.4.3 defines the related error detection procedure as follows:

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

[…]

1>
if the message type is an LPP 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.

Therefore, for the example above, the UE shall include the A-GNSS measurements (as supported) in a normal response and also include indications that the other requested method (ECID in this example) is not supported. Indications that the other requested method is not supported would require including positioning method specific error causes (i.e., OTDOA‑Error, A‑GNSS‑Error, or ECID‑Error). For the example above, the UE may for example include the ECID error cause ‘undefined’ or ‘requestedMeasurementNotAvailable’).
However, this procedure requires implementing ASN.1 for a positioning method not supported by the UE, just to indicate that a requested positioning method is not supported. Such a procedure would not be forward compatible. I.e., if a new positioning method is added in a future Release of LPP, a UE can never include “indications on other information that is not supported”, since this new method is unknown to the legacy UE. Any indication of not supported information can only be provided implicit, by not including any fields for the unsupported method.
Note, the same issue exists for the server (E-SMLC), since the above error detection procedure applies also for the LPP REQUEST ASSISTANCE DATA message (which is a message from the UE to the server), and the server would have to provide the supported assistance data in a normal response, and indications that other requested assistance data are not supported. For example, if the UE requested A-GNSS and OTDOA assistance data, but the server does not support OTDOA, it would provide the GNSS assistance data and OTDOA specific error reasons (e.g., ‘assistanceDataNotSupportedByServer’). Similar, if all the UE requested assistance data are not supported by the server (e.g., a UE requests A-GNSS assistance data, but the server does not support A-GNSS), the server would have to provide an indication on other information that is not supported, which implies A-GNSS specific error reasons. Note, that there are currently no common IEs defined for the PROVIDE ASSISTANCE DATA message, which could indicate “Method Not Supported” as it is the case for the PROVIDE LOCATION INFORMATION message). Therefore, also the server would have to support ASN.1 for a method not supported just to provide an error indication to the UE.

2
Proposal

It is proposed to clarify in LPP, that “indications on other information that is not supported” is provided implicit by omitting any method specific fields that are not supported by a target or server.  The specified method specific error causes should only apply if the method is supported but the requested information can currently not be provided (e.g., position method fails in the current situation, etc.). 
Note, this is the case for the LPP REQUEST CAPABILITIES message, as specified in subclause 5.4.3:
Upon receiving any LPP message, the receiving entity shall attempt to decode the message and verify the presence of any errors and:

[…]

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

2>
return any information that can be provided in a normal response.
The same principle should also apply for the LPP REQUEST ASSISTANCE DATA or REQUEST LOCATION INFORMATION messages. In case the server does not support any method for which assistance data are requested, the server should provide an empty LPP PROVIDE ASSISTANCE DATA message in order to close the transaction and not leave the UE in an undefined state. As another possibility, common error causes like ‘methodNotSupported’ may be added to the CommonIEsProvideAssistanceData in a future Release of LPP.  
3
Required Corrections to LPP

In order to cover the Case 1 and Case 2 mentioned in section 1 above, and also the case for unsupported Assistance Data at the server, the following correction is proposed for the procedure description in subclause 5.4.3 of LPP:

5.4.3
LPP Error Detection

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

1>
if decoding errors are encountered:

2>

if the receiver can not determine that the received message is an LPP Error or Abort message:

3>
return an LPP Error message to the sender and include the received LPP-TransactionID, if this was 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 LPP-TransactionID matches the LPP-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 LPP Error message to the sender and include the received transaction ID and type of error;

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

1> if the message type is an LPP 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 LPP RequestAssistanceData or RequestLocationInformation and some or all of the requested information is not supported:

2>
return a normal response and include any information that can be provided. 
1>
if the message type is an LPP RequestLocationInformation and none of the requested information is supported:


2> include an indication that the requested information is not supported. 
Corresponding CRs for Release 9 and 10 are in R2-120766 and R2-120767. 
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