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1
Introduction
This contribution summarizes several errors and other shortcomings which have been identified in LPP during a review of version 9.2.0, in relation to the ongoing work in OMA on LPP extensions (LPPe) and in RAN5 on developing LPP signalling test cases.  

Some of the identified issues would require (or preferably require) a non-backwards compatible change to the abstract syntax. Given that LPP has only impacts on UEs supporting LCS and E-SMLCs, we believe that a non-backward compatible change to LPP would be acceptable at this early stage. E.g., experience with similar location protocols (such as RRLP in GERAN) had shown that non-backward compatible changes in early protocol versions cause no impact to vendors and operators. 
However, if non-backward compatible ASN.1 changes are not acceptable at this stage, this contribution provides also potential backward compatible alternative changes to some of the identified issues. 

Associated with this contribution are some draft CRs which implement all proposed changes listed in this contribution, together with some other small (primarily cosmetic) corrections. 

The associated draft CRs can be found in tdocs R2-103714 (various small corrections/clarifications), R2-103715 (corrections to PeriodicalReportingCriteria), R2-103716 (EPDU in Error and Abort messages), and R2-103717 (reliable transport).
It is proposed that  RAN2 consider these proposals and if possible agree which proposals appear suitable for inclusion in Rel-9. In the event that RAN2 agrees that non-backward compatible changes may be acceptable in Rel-9, it might be possible to endorse CRs for these changes plus alternative CRs that correct the same issues in a backward compatible though less satisfactory manner. RAN#48 can then make the decision as to whether to allow the non-backward compatible CRs or only the backward compatible CRs.
Proposals here are marked as either BC (Backward Compatible) or NBC (Non-Backward Compatible). Alternative BC and NBC proposals to correct the same problem are given the same prefix.

2
Summary of Problems found in LPP v9.2.0
2.1
CR transcription and other general problems
Due to the relatively large number of CRs to LPP approved at RAN#47 with partly duplicate/conflicting content, some ambiguities exist now in LPP, as well as some ASN.1 definitions which degrade readability of the specification. 

2.1.1
PeriodicalReportingCriteria in CommonIEsRequestLocationInformation
The PeriodicalReportingCritertia currently available in ASN.1 resemble the corresponding definition in RRC:

PeriodicalReportingCriteria ::=
SEQUENCE {


reportingAmount




ENUMERATED {












ra1, ra2, ra4, ra8, ra16, ra32,












ra64, ra-Infinity













} DEFAULT ra-Infinity,


reportingInterval



ENUMERATED {












noPeriodicalReporting, ri0-25,












ri0-5, ri1, ri2, ri4, ri8, ri16, ri32, ri64













}

}

However, since these definitions are not optimal for positioning purposes, they have been changed in CR 0003. I.e., the above definition allows for no periodical reporting (or a single report), and therefore, there exist currently two methods in LPP to request single fixes (i.e., ResponseTime and PeriodicalReportingCriteria with ra1), and unreasonable as well as restricted values for the reporting interval (e.g. reporting intervals below one second are hardly feasible for positioning methods (and would result in unnecessary Error messages when the reportingInterval elapses), and are also not needed from an application point of view). In addition, there is no obvious reason why the periodic reporting interval  (for sensible values) is restricted to values of power of two. Therefore, CR 0003 has changed this as follows:
PeriodicalReportingCriteria ::=

SEQUENCE {

    reportingAmount                     ReportingAmount                 DEFAULT ra-Infinity,

    reportingInterval                   ReportingInterval

}

ReportingAmount ::=                 ENUMERATED {

                                        ra2, ra4, ra8, ra16, ra32,











ra64, ra128, ra-Infinity}

ReportingInterval ::=



INTEGER(1..64) 
I.e., the above version forbids a single-fix with periodic reporting and allows integer seconds for the reporting interval (similar to ResponseTime). 

The current tabular description in LPP describes the definitions in CR003, and not the definition in the current version of LPP:

	CommonIEsRequestLocationInformation  field descriptions

	periodicalReporting

This IE indicates that periodic reporting is requested and comprises the following subfields:

· reportingAmount indicates the number of periodic location information reports requested. Enumerated values correspond to 2, 4, 8, 16, 32, 64, 128, or infinite/indefinite number of reports. If the reportingAmount is ‘infinite/indefinite’, the target device should continue periodic reporting until an LPP Abort message is received.  

· reportingInterval indicates the interval between location information reports and the response time requirement for the first location information report. This is given as an integer number of seconds between 1 and 64. Measurement reports containing no measurements or no location estimate are required when a reportingInterval expires before a target device is able to obtain new measurements or obtain a new location estimate.


There are two possible corrections for the above issue:

(a)
Change the ASN.1 to match the definitions/descriptions in the table. This would correspond to the desired behaviour as agreed in CR 0003, but would be backward incompatible.
(b)
Change the description to match the current ASN.1 definition, probabaly by assigning reasonable values to the ENUMERATED defintions. E.g., ENUMERATED values ri0-25, ri0-5, ri1, ri2, ri4, ri8, ri16, ri32, ri64 may be defined to mean 1, 2, 4, 8, 10, 16, 20, 32, 64 seconds, or similar (i.e., disallow unreasonable small values and allow for more flexibility in the sensible reporting interval range). 

Proposal 1-1-NBC: Change the ASN.1 for periodical reporting to agree with the tabular description and as earlier agreed for CR 0003.
Proposal 1-1-BC: Assuming all changes must be backward compatible, change the tabular description for periodical reporting to match the ASN.1 and using reasonable interpretations.
In the same IE (CommonIEsRequestLocationInformation) the following definition appears, which is nowhere used in LPP:

Confidence ::= INTEGER (1..100)
Proposal 1-2-BC: Delete the unused ASN.1 definition for Confidence. 
2.2.2
Definition of some INTEGER ranges

In the IE CommonIEsProvideLocationInformation, the following misplaced definition occur (i.e., not used in any field in CommonIEsProvideLocationInformation):
degreesMaximum 


INTEGER ::= 8388607

degreesMaximumNegative 
INTEGER ::= -8388608
These definitions are then used in all IEs from the definition point downwards (i.e., not in ASN.1 definitions  before the IE CommonIEsProvideLocationInformation). These constants were introduced in a revision during RAN2#69bis at the request of one company; in our understanding this change was intended as a matter of clear coding practice rather than for any functional reason.  However, the block-replace of these numeric values with the constants is actually not very clear, since these definitions are now used in many elements (in particular GNSS elements) where the above value range does not define elements in units of degrees. This creates unnecessary confusion to readers of the specification.
Therefore, it is proposed to replace the degreesMaximum and degreesMaximumNegative definitions with their actual values to avoid any potential confusion in the future. Since only a definition is replaced by its actual value, this correction is backwards compatible.  However, if there is a real desire to retain these named constants, they should be replaced either by “magic numbers” or by a more appropriate named value in those structures where the current name is not appropriate.
Proposal 1-3-BC: Remove the degreesMaximum and degreesMaximumNegative definitions and replace all instances of their use by the corresponding numeric values.
2.2.3
Common Lower-Level IEs

Some lower level IEs in ASN.1 such as ECGI, ARFCN-ValueUTRA, and AccessTypes are either embedded in some higher level IE definitions (ECGI, ARFCN-ValueUTRA), or in specific positioning method sections (AccessTypes). Since these are lower level common definitions currently (or potentially) used at several places in the ASN.1, it is proposed to move these definitions to the designated section for common lower level IEs (clause 6.4.1). 

Since the definitions of these lower level IEs is not modified, this proposed change is backwards compatible.

Proposal 1-4-BC: Move the definitions of suitable lower level IEs to the common lower level IEs section.
2.2.4
Conflicting/ambiguous need codes and conditions for inclusion
The need for the presence/absence of several OPTIONAL elements in the ASN.1 has been defined/clarified in LPP, but since most response elements have a corresponding request element, some unclear or conflicting definitions about absence or presence of OPTIONAL elements exist now in LPP. 

The A-GNSS-ProvideCapabilities IE defines UE GNSS capabilities and indicates which location and velocity shapes are supported by the UE in the field locationCoordinateTypes. The description for this field is as follows (note the underlined part):
	A-GNSS-ProvideCapabilities field descriptions

	locationCoordinateTypes

This parameter identifies the geographical location coordinate types that a target device supports for GNSS. TRUE indicates that a location coordinate type is supported and FALSE that it is not.  This field shall be included if the target device supports UE-based or standalone A-GNSS.


However, the GNSS capabilities may be provided by the UE upon reception of an A-GNSS-RequestCapabilities message, which includes the following fields:

-- ASN1START

A-GNSS-RequestCapabilities ::= SEQUENCE {


[parts omitted]

locationVelocityTypesReq

BOOLEAN,


...

}

-- ASN1STOP

	A-GNSS-RequestCapabilities field descriptions

	locationVelocityTypesReq

This field specifies whether the target device is requested to include the locationCoordinateTypes field and velocityTypes field in the A-GNSS-ProvideCapabilities IE or not. TRUE means requested.


Therefore, the definitions in the request and provide elements for the presence of the locationCoordinateTypes IE are conflicting. E.g., the request may set the field to FALSE, but the corresponding provide element mandates the presence in any case.  It seems clear that the description under A-GNSS-ProvideCapabilities is incorrect.
Proposal 1-5-BC: Add clarification that the specified presence of the locationCoordinateTypes and similar elements in A‑GNSS‑ProvideCapabilities applies only if the message is provided unsolicited.

A small correction is also needed in the field description tablefor the presence of the ioda parameter in the GNSS-Almanac IE. LPP currently specifies that “this field is required for non-GLONASS GNSS”. However, an issue-of-data almanac (ioda) is only used for Galileo GNSS (i.e., it is not used for GLONASS, but also not used for GPS, SBAS or QZSS). 

Proposal 1-6-BC: Add clarification that the ioda parameter in the GNSS-Almanac IE is required for Galileo GNSS.
In addition, the need codes are not explained in the LPPspecification. RAN2 have agreed that LPP follows the definitions in TS 36.331, and it is proposed to copy the corresponding description table into LPP as well, for the benefit of readers involved with the LPP specification but not the RRC.  

Proposal 1-7-BC: Add the definition for the meaning of abbreviations used to specify the need for information elements to be present, similar to TS 36.331.
2.2.5
ASN.1 errors in version 9.2.0

A typo/error in the abstract syntax appeared in version 9.2.0 in the IE ECID-SignalMeasurementInformation:
MeasuredResultsElement ::= SEQUENCE {

[parts omitted]


Rsrp-Result

INTEGER (0..97)





OPTIONAL,


Rsrq-Result

INTEGER (0..34)





OPTIONAL,

[parts omitted]

}

The elements above must begin with a lower case letter, otherwise the abstract syntax is not valid.  (As the ASN.1 was compile-checked by the rapporteur before RAN#47, we are uncertain how this issue arose; it seems likely to be an implementation bug that was not caught in review.)
Proposal 1-8-NBC: Change the upper-case letters to lower case letters in rsrp-Result and rsrq-Result above.

2.2.6
Conditions for inclusion of OPTIONAL elements in GNSS measurements
In the measurement report for GNSS (UE-assisted mode), several measurement parameters are optional:

GNSS-SatMeasElement ::= SEQUENCE {


svID 



SV-ID,


cNo 



INTEGER (0..63),


mpathDet 


ENUMERATED {notMeasured (0), low (1), medium (2), high (3), ...},


carrierQualityInd 
INTEGER (0..3) 



OPTIONAL, 
 


codePhase 


INTEGER (0..2097151),


integerCodePhase 
INTEGER (0..127) 


OPTIONAL,


codePhaseRMSError 
INTEGER (0..63), 





 


doppler 


INTEGER (-32768..32767) 
OPTIONAL,


adr 



INTEGER (0..33554431) 

OPTIONAL,


...

}

The conditions for including the IEs carrierQualityInd and integerCodePhase are defined in the tabular description, but not those for the other optional elements. For the adr measurement, a dedicated request element exists in the GNSS-PositioningInstructions IE, and it is proposed to clarify that the adr field above shall be included by the UE if adrMeasReq is set to TRUE in the GNSS-PositioningInstructions IE (if the UE supports this measurement as indicated in the A-GNSS-ProvideCapabilities).
For the doppler measurement, it is proposed to clarify that the UE shall include this field if the velocityRequest is set to TRUE in the CommonIEsRequestLocationInformation (in case of UE-assisted mode).

Proposal 1-9-BC: Add clarifications on the presence of several optional measurement elements in case of UE-assisted GNSS, as described above.

2.2.7
Miscellaneous items
Several minor and obvious typos/leftovers are corrected in the associated CR proposals, such as IE names with/without hyphen, wrong references, order of IE descriptions, empty lines in tables,  etc. Also, some obsolete Editor’s Notes are deleted. 
2.2
Ambiguous/unclear LPP transport level definitions

2.2.1
Optional versus Mandatory Support

The procedural definition of LPP transport in section 4.3 of TS 36.355 enables optional support not just of LPP reliable transport but also of its individual components, namely (a) duplicate detection, (b) acknowledgment and (c) retransmission, as long as (a) is supported if (b) is supported and (b) is supported if (c) is supported. However, the conditions in the ASN.1 imply that the complete transport method must always be supported for control plane use. This is not an inconsistency as LPP is also intended for use with SUPL for which additional transport support is not needed. However, it makes implementation more complex than needed (and certainly makes testing more complex since all test cases for non-transport related features must include the use of sequence numbers and acknowledgments) and would for control plane use always approximately double the number of LPP messages being exchanged.
It is proposed to remove these problems by making support of reliable transport at the LPP level optional at a sender when a control plane is used though mandatory at a receiver. Implementations will be able to invoke reliable transport either in every case or on an as needed basis (e.g. based on the current rate of handovers).
Proposal 2-1-BC: add text to section 4.3 in 36.355 to clarify that support of reliable transport is optional at a sender when using a control plane though mandatory at a receiver; change the ASN.1 conditions to be consistent with this.
2.2.2
Piggybacking of Acknowledgments
The definition of LPP acknowledgment in section 4.3.3 of TS 36.355 implies that an acknowledgment is a separate message containing no LPP message body. The ASN.1 definition in section 6.2 also states for an lpp-MessageBody that "This field is omitted in an LPP transport level ack". However, the ASN.1 allows piggybacking of an ack. in a normal LPP message, meaning that the definition in section 4.3.3 may be incomplete. Given the ambiguity that exists, a change in TS 36.355 is needed to clarify whether piggybacking can or cannot be used. In its favour would be some greater efficiency in signalling. Counting against it would be more complexity in returning an acknowledgment including two error cases: (i) possible loss of an acknowledgment when the message piggybacking it cannot be decoded at a receiver; and (ii) need to recode (or recode part of) a retransmission that previously carried an acknowledgment. In case (ii), the previous acknowledgment would otherwise be returned again and might be mistaken for an acknowledgment of a different message particularly when the end receiving the retransmission was not identifying the messages it was sending with sequence numbers. 
Proposal 2-2-BC: add text in section 4.3 and section 6.2 to clarify whether or not piggybacking of an LPP acknowledgment is allowed.
NOTE:
the draft CRs associated with the proposals here for reliable LPP transport assume that piggybacking will not be supported. This is not intended to prejudice the discussion and is simply to avoid a larger number of nearly identical CRs. Should RAN2 decide in favour of piggybacking, changes to reflect this can easily be added to the CR.
2.2.3
Content of an LPP Acknowledgment (non-piggybacked case)
A non-piggybacked LPP acknowledgment is constructed according to the following definition in section 6.2 of TS 35.355:

LPP-Message ::= SEQUENCE {


transactionID


LPP-TransactionID
OPTIONAL,
-- Need ON


endTransaction


BOOLEAN,


sequenceNumber


SequenceNumber

OPTIONAL,
-- Need ON


acknowledgment


Acknowledgment

OPTIONAL,
-- Need ON


lpp-MessageBody


LPP-MessageBody

OPTIONAL
-- Need ON

}

SequenceNumber ::= INTEGER (0..255)

Acknowledgment ::= SEQUENCE {


ackRequested
BOOLEAN,


ackIndicator
SequenceNumber

OPTIONAL

}

The procedural definition of LPP acknowledgment in section 4.3.3 of TS 36.355 requires that it only include the acknowledgment parameter containing the ackIndicator with the sequence number for the LPP message being acknowledged. However, the ASN.1 definition above requires that it also include the endTransaction and ackRequested indicators, and permits it to include the transactionID and sequenceNumber. How these fields would be populated by a sender and treated by a receiver is not specified. This may easily lead to incompatible implementations. Moreover (as shown further down), even with compatible implementations, errors may be introduced by including the sequenceNumber.
In the case of the ackRequested indicator, it is probably fairly clear that an acknowledgment should not request to be acknowledged, although it might help if that were stated, or (preferably) if this parameter were not included through a suitable ASN.1 change. In the case of the endTransaction indicator, it is not altogether clear whether the final (non-acknowledgment) LPP message of a transaction or its acknowledgment should indicate the end of the transaction. The procedure descriptions for the various LPP transactions in section 5 of TS 36.355 imply that the endTransaction indicator is set to TRUE in the final LPP message. But it is not clear what should be used then in the LPP acknowledgment of this message.
The other optional transport parameters, transactionID and sequenceNumber, should preferably not be included in an LPP acknowledgment. Note that inclusion of the SequenceNumber and usage at a receiver for duplicate detection will result in transport errors as follows. Suppose that a message M is sent from end A to end B and is acknowledged with the acknowledgment being lost (e.g. due to handover). Message M will later be retransmitted by A and should carry the same sequence number as before in order to allow duplicate detection by B. However, if end A has sent one or more acknowledgments to B (for LPP messages sent from B to A) after the initial transmission of M but before the retransmission of M, the sequence numbers contained in these acknowledgments will change the last sequence number recorded at B and thereby prevent recognition of the retransmission of M as being a duplicate. 
Assuming non-piggybacked acknowledgments will not be allowed, the simplest solution for all of these problems would be to redefine an LPP message as follows such that an acknowledgment will only carry the sequence number being acknowledged.
LPP-Message ::= CHOICE {


dataMessage



DataMessage,


acknowledgment


SequenceNumber
}

DataMessage ::= SEQUENCE {


transactionID


LPP-TransactionID
OPTIONAL,
-- Need ON


endTransaction


BOOLEAN,


sequenceNumber


SequenceNumber

OPTIONAL,
-- Need ON


ackRequested


NULL



OPTIONAL,
-- Need ON


lpp-MessageBody


LPP-MessageBody
}

SequenceNumber ::= INTEGER (0..255)

A small, but non-backward-compatible, change to the above code would also suffice to permit piggybacking of an acknowledgment in a DataMessage. But if such a non-backward compatible change is not preferred, it would instead be possible to clarify usage of the current transport parameters such that only the acknowledged SequenceNumber is of significance in a non-piggybacked acknowledgment.
Proposal 2-3-NBC: change the ASN.1 in section 6.2 as shown above such that a non-piggybacked LPP acknowledgment can only include the acknowledged sequence number.
Proposal 2-3-BC: clarify in section 6.2 that a receiver shall ignore the transactionID, endTransaction, sequenceNumber and ackRequested parameters in any LPP message that does not include the lpp-MessageBody. Include corresponding clarifications for the sending side.
2.2.4
Transport of LPP messages in an MO-LR Request or by Other Means
It is unclear in TS 36.355 whether reliable transport support would be needed, or may be invoked, for an LPP message piggybacked on an MO-LR request. For an LPP transaction that is started as part of an MO-LR (e.g. a UE request for assistance data) and continued in subsequent LPP messages, it is also unclear whether the end transaction indicator should be included in the final LPP message the same as for a transaction started by an LPP message that is not piggybacked in an MO-LR request. These ambiguities may extend to other forms of LPP message transport associated with other location solutions different to the control plane solution (e.g. the OMA SUPL location solution). It is proposed to clarify these ambiguities as follows.
Proposal 2-4-BC: indicate in TS 36.355 in section 4.3 that any LPP message delivered by reliable means, including piggybacking within an MO-LR Request, may include a sequence number (note 1) but shall not include a request for an acknowledgment (note 2).

NOTE 1:
a sequence number may be useful to ensure that the E-SMLC resets any sequence number it previously used for this UE. This will prevent any accidental (though very unlikely) rejection of the first LPP message sent by the UE using NAS transport in the case that this carries a sequence number that matches a sequence number from some previous LPP session in the E-SMLC that was not erased and used the same correlation ID on the SLs interface.

NOTE 2:
an MO-LR is considered a reliable form of LPP transport based on the fact that any piggybacked LPP message can only be lost if the associated MO-LR Request message is lost or corrupted. If the latter occurs, there will be no benefit to resending the lost LPP message(s) in isolation since the MO-LR Request itself must first be resent. Whatever reliability procedure is provided for resending the MO-LR Request (e.g. which may even be triggered by a simple timeout on the lack of an MO-LR Response) will then also support resending of any piggybacked LPP message(s).  This analysis mirrors discussions in RAN2 that in our understanding reached consensus, but are not clearly reflected in the specification in this aspect.
Proposal 2-5-BC: indicate in TS 36.355 in section 4.1.4 that the Transaction End indicator is set based on the LPP message procedures (as defined in section 5) regardless of how the LPP messages are transported.
2.2.5
Independence of DL and UL Sequence Numbers
Section 4.3.2 in TS 36.355 implies that LPP sequence numbers used in the UL direction should be distinct from sequence numbers used in the DL direction (and vice versa). While this restriction should not degrade LPP transport reliability, it is not necessary and adds additional implementation and testing restrictions that can be avoided.
Proposal 2-6-BC: indicate in section 4.3.2 in TS 36.355 that sequence numbers used in the UL direction can be assigned independently of DL sequence numbers and vice versa.

2.3
Missing EPDU support in LPP Error and Abort messages

Through some oversight, an EPDU was added to all LPP messages except the LPP Error and LPP Abort. However, initial work on an extension to LPP in OMA has shown that there may be some value in being able to send additional information in an LPP Error and LPP Abort, for errors or abort conditions related to previously sent EPDUs. It is therefore proposed to add an PDU to both the LPP Error and LPP Abort messages. This would be a non-backward compatible change but seems better than deferring the change to say Rel-10 where a change would be more difficult (though still possible). 

Proposal 3-1-NBC: add an EPDU to the ASN.1 definition of an LPP Error and LPP Abort in section 6.3 of TS 36.355.
2.4
Missing definition of ASN.1 modules to enable export of common data types to LPPe


In starting to develop a standard for an extension to LPP in OMA (LPPe), it is being seen as useful to be able to use the same data types as defined in TS 36.355, where appropriate, rather than defining new data types that may be the same as or similar to those in TS 36.355. The practice of importing data types from one protocol into another protocol is not uncommon in 3GPP – e.g. the supplementary services protocols in 24.080 import ASN.1 data types from MAP in TS 29.002; RRLP (TS 44.031) imports (non-ASN.1) data structures from BSSAP-LE (TS 49.031) and from TS 23.032; the EPC LCS Protocol in TS 29.172 imports Diameter related Attribute Value Pairs (AVPs) from TS 32.299. However, since LPPe will be a direct extension of LPP (i.e. not a separate protocol), it seems all the more useful to use the same data types where appropriate. 

In the case of ASN.1, IMPORTS and EXPORTS statements are used to transfer data types between ASN.1 modules and when the exporting and importing modules are defined in different specifications, the exporting modules need to be assigned a global module identity (though a local identity is sufficient when both modules are part of the same body of ASN.1 in the same specification).

TS 36.355 currently contains a single ASN.1 module containing the entire ASN.1 definition of LPP, so the simplest change would be to add a global module identifier to the current local identifier and an EXPORTS statement for all ASN.1 data types to be exported to OMA. For example, this could be as shown below.
LPP-PDU-Definitions {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

eps-Access (21) modules (3) lpp (x) version1 (1) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN
EXPORTS

first-data-type,

second-data-type,

last-data-type;

<rest of ASN.1>

END
However, it may be better to split up the LPP definition into a number of separate modules, as was done for LPPa in TS 36.455 and RRC in TS 36.331. This would require importing common ASN.1 data types between modules in TS 36.355, but having separate modules might be simpler to manage from an implementation perspective besides providing a more explicit structure.
A possible module split, which would not require any restructuring of the contents of TS 36.355 apart from the introduction of the modules themselves and appropriate EXPORTS/IMPORTS statements, might be achieved by equating modules to major ASN.1 sections, for example: LPP PDU structure (section 6.2), Message Body IEs (section 6.3), Common Lower Level IEs (section 6.4.1), Common Positioning IEs (section 6.4.2), OTDOA Positioning (section 6.5.1), A-GNSS Positioning (section 6.5.2), Enhanced Cell ID Positioning (section 6.5.3). It is not proposed here to perform this extra level of module definition and is instead left to RAN2 consensus.
We believe that the introduction of modules would be backward-compatible in the sense of the over-the-air bit stream, but further consultation with ASN.1 experts would be valuable in confirming this impression.
Proposal 4-1-BC: add a global ASN.1 module identifier in TS 36.355.
Proposal 4-2-BC: add EXPORTS statements for any data types needed for LPPe definition in OMA (though implementation of this proposal may need to wait until OMA can specify which data types these will be).
Proposal 4-3-BC: consider whether to split up LPP ASN.1 definition into more than one module – e.g. following the existing section based structure in section 6. If so, add appropriate IMPORTS statements for data types used in one module but defined in another.
3
Summary of Proposals
This contribution summarized several errors and other shortcomings which have been identified in LPP. Draft CRs for the issues listed in this contribution (together with additional editorial corrections) are provided in separate tdocs. 

Proposal 1-1-NBC: Change the ASN.1 for periodical reporting to agree with the tabular description and as earlier agreed for CR 0003.

Proposal 1-1-BC: Assuming all changes must be backward compatible, change the tabular description for periodical reporting to match the ASN.1 and using reasonable interpretations.
Proposal 1-2-BC: Delete the unused ASN.1 definition for Confidence. 
Proposal 1-3-BC: Remove the degreesMaximum and degreesMaximumNegative definitions and replace all instances of their use by the corresponding numeric values.
Proposal 1-4-BC: Move the definitions of suitable lower level IEs to the common lower level IEs section.
Proposal 1-5-BC: Add clarification that the specified presence of the locationCoordinateTypes and similar elements in A‑GNSS‑ProvideCapabilities applies only if the message is provided unsolicited.
Proposal 1-6-BC: Add clarification that the ioda parameter in the GNSS-Almanac IE is required for Galileo GNSS.
Proposal 1-7-BC: Add the definition for the meaning of abbreviations used to specify the need for information elements to be present, similar to TS 36.331.

Proposal 1-8-NBC: Change the upper-case letters to lower case letters in rsrp-Result and rsrq-Result above.

Proposal 1-9-BC: Add clarifications on the presence of several optional measurement elements in case of UE-assisted GNSS, as described above.

Proposal 2-1-BC: add text to section 4.3 in 36.355 to clarify that support of reliable transport is optional at a sender when using a control plane though mandatory at a receiver; change the ASN.1 conditions to be consistent with this.

Proposal 2-2-BC: add text in section 4.3 and section 6.2 to clarify whether or not piggybacking of an LPP acknowledgment is allowed.
Proposal 2-3-NBC: change the ASN.1 in section 6.2 as shown above such that a non-piggybacked LPP acknowledgment can only include the acknowledged sequence number.
Proposal 2-3-BC: clarify in section 6.2 that a receiver shall ignore the transactionID, endTransaction, sequenceNumber and ackRequested parameters in any LPP message that does not include the lpp-MessageBody. Include corresponding clarifications for the sending side.

Proposal 2-4-BC: indicate in TS 36.355 in section 4.3 that any LPP message delivered by reliable means, including piggybacking within an MO-LR Request, may include a sequence number (note 1) but shall not include a request for an acknowledgment (note 2).

Proposal 2-5-BC: indicate in TS 36.355 in section 4.1.4 that the Transaction End indicator is set based on the LPP message procedures (as defined in section 5) regardless of how the LPP messages are transported.
Proposal 2-6-BC: indicate in section 4.3.2 in TS 36.355 that sequence numbers used in the UL direction can be assigned independently of DL sequence numbers and vice versa.

Proposal 3-1-NBC: add an EPDU to the ASN.1 definition of an LPP Error and LPP Abort in section 6.3 of TS 36.355.
Proposal 4-1-BC: add a global ASN.1 module identifier in TS 36.355.
Proposal 4-2-BC: add EXPORTS statements for any data types needed for LPPe definition in OMA (though implementation of this proposal may need to wait until OMA can specify which data types these will be).
Proposal 4-3-BC: consider whether to split up LPP ASN.1 definition into more than one module – e.g. following the existing section based structure in section 6. If so, add appropriate IMPORTS statements for data types used in one module but defined in another.
























































































































































































































































































































































































































































































































































































Page 1 of 9

