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1
Scope

The present document specifies the control plane radio network layer signalling procedures between eNB and E-SMLC. LPPa supports the concerned functions by signalling procedures defined in this document. LPPa is developed to accordance to the general principles stated in [2].

2
References
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· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
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3GPP TS 36.401:  "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Architecture Description". 
[3]
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ITU-T Recommendation X.691 (07/2002): "Information technology - ASN.1 encoding rules - Specification of Packed Encoding Rules (PER) ".

[5]
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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in [1].

Elementary Procedure: LPPa protocol consists of Elementary Procedures (EPs). A LPPa Elementary Procedure is a unit of interaction between the eNB and the E-SMLC. An EP consists of an initiating message and possibly a response message. Two kinds of EPs are used:

-
Class 1: Elementary Procedures with response (success or failure),

-
Class 2: Elementary Procedures without response.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in [1].

CID
Cell-ID (positioning method)

DL
Downlink

E-CID
Enhanced Cell-ID (positioning method)
eNB
E-UTRAN NodeB

EP
Elementary Procedure

EPC
Evolved Packet Core

E-SMLC
Evolved Serving Mobile Location Centre

E-UTRAN
Evolved UTRAN
GNSS
Global Navigation Satellite System
IE
Information Element

LCS
LoCation Services
LPP
LTE Positioning Protocol

LPPa
LTE Positioning Protocol Annex

MME
Mobility Management Entity

NW
Network

S1AP
S1 Application Protocol

UE
User Equipment

UL
Uplink

7
Functions of LPPa
The LPPa protocol provides the following functions:

-
E-CID Location Information Transfer. This function allows the eNB to exchange location information with the E-SMLC for the purpose of E-CID positioning.
-
OTDOA Information Transfer. This function allows the eNB to exchange information with the E-SMLC for the purpose of OTDOA positioning.
-
GNSS Location Information Transfer. This function allows the eNB to exchange location information with the E-SMLC for the purpose of positioning.
-
Reporting of General Error Situations. This function allows reporting of general error situations, for which function specific error messages have not been defined.

The mapping between the above functions and LPPa EPs is shown in the table below.

Table 7-1: Mapping between LPPa functions and LPPa EPs

	Function
	Elementary Procedure(s)

	OTDOA Information Transfer
	OTDOA Information Exchange

	E-CID Location Information Transfer
	a) E-CID Measurement Initiation

b) E-CID Measurement Failure Indication

c)  E-CID Measurement Report

d) E-CID Measurement Termination

	GNSS Location Information Transfer
	a) GNSS Measurement Initiation

b) GNSS Measurement Failure Indication

c) GNSS Measurement Report

d) GNSS Measurement Termination

	Reporting of General Error Situations
	Error Indication


8
LPPa procedures

8.1
Elementary procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs.

Table 8.1-1: Class 1 Elementary Procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	OTDOA Information Exchange
	OTDOA INFORMATION REQUEST
	OTDOA INFORMATION RESPONSE
	OTDOA INFORMATION FAILURE

	E-CID Measurement Initiation
	E-CID MEASUREMENT INITIATION REQUEST
	E-CID MEASUREMENT INITIATION RESPONSE
	E-CID MEASUREMENT INITIATION FAILURE

	GNSS Measurement Initiation
	GNSS MEASUREMENT INITIATION REQUEST
	GNSS MEASUREMENT INITIATION RESPONSE
	GNSS MEASUREMENT INITIATION FAILURE


Table 8.1-2: Class 2 Elementary Procedures

	Elementary Procedure
	Initiating Message

	E-CID Measurement Failure Indication
	E-CID MEASUREMENT FAILURE INDICATION

	E-CID Measurement Report
	E-CID MEASUREMENT REPORT

	E-CID Measurement Termination
	E-CID MEASUREMENT TERMINATION COMMAND

	GNSS Measurement Failure Indication
	GNSS MEASUREMENT FAILURE INDICATION

	GNSS Measurement Report
	GNSS MEASUREMENT REPORT

	GNSS Measurement Termination
	GNSS MEASUREMENT TERMINATION COMMAND

	Error Indication
	ERROR INDICATION


8.2.6
GNSS Measurement Initiation
8.2.6.1
General

The purpose of the GNSS Measurement Initiation procedure is to allow the E-SMLC to request the eNB to report GNSS measurement information to the E-SMLC.

8.2.6.2
Successful Operation
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Figure 8.2.6.2-1: GNSS Measurement Initiation procedure. Successful operation.
The E-SMLC initiates the procedure by sending an GNSS MEASUREMENT INITIATION REQUEST message to the eNB. If the eNB is able to initiate the requested measurement, it shall reply with the GNSS MEASUREMENT INITIATION RESPONSE message.

If the Report Characteristics IE is set to "On Demand", the eNB shall return the result of the measurement in the GNSS MEASUREMENT INITIATION RESPONSE message. 

If the Report Characteristics IE is set to "Periodic", the eNB shall periodically initiate the GNSS Measurement Report procedure for this measurement, with the requested reporting periodicity.

8.2.6.3
Unsuccessful Operation
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Figure 8.2.6.3-1: GNSS Measurement Initiation procedure. Unsuccessful operation.
If the eNB is not able to initiate the requested GNSS measurement, the eNB shall respond with a GNSS MEASUREMENT INITIATION FAILURE message.

8.2.6.4
Abnormal Conditions

Void

8.2.7
GNSS Measurement Failure Indication
8.2.7.1
General

This procedure is used by the eNB to notify the E-SMLC that a measurement previously requested with the GNSS Measurement Initiation procedure can no longer be reported.

8.2.7.2
Successful Operation
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Figure 8.2.7.2-1: GNSS Measurement Failure Indication.
Upon reception of the GNSS MEASUREMENT FAILURE INDICATION message, the E-SMLC shall consider that the GNSS measurement has been terminated by the eNB.

8.2.2.3
Unsuccessful Operation

Not applicable.

8.2.2.4
Abnormal Conditions

Void.

8.2.8
GNSS Measurement Report
8.2.8.1
General

The purpose of GNSS Measurement Report procedure is for the eNB to provide the GNSS measurements of the eNB to the E-SMLC.

8.2.8.2
Successful Operation
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Figure 8.2.8.2-1: GNSS Measurement Reporting procedure.
The eNB initiates the procedure by sending a GNSS MEASUREMENT REPORT message to the E-SMLC. The GNSS MEASUREMENT REPORT message contains the GNSS measurement results according to the measurement configuration in the respective GNSS MEASUREMENT INITIATION REQUEST message.

8.2.8.3
Unsuccessful Operation

Not applicable.

8.2.8.4
Abnormal Conditions

Void.

8.2.9
GNSS Measurement Termination
8.2.9.1
General

The purpose of  the GNSS Measurement Termination procedure is to terminate periodical GNSS measurements performed by the eNB.

8.2.9.2
Successful Operation
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Figure 8.2.9.2-1: GNSS Measurement Termination procedure.
The E-SMLC initiates the procedure by generating an GNSS MEASUREMENT TERMINATION COMMAND message. 

8.2.9.3
Unsuccessful Operation

Not applicable.

8.2.9.4
Abnormal Conditions

Void.
9.1.1.10
GNSS MEASUREMENT INITIATION REQUEST

This message is sent by E-SMLC to eNB to initiate the reporting of GNSS measurements.

Direction: E-SMLC (  eNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	LPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	GNSS Report   Characteristics
	M
	
	ENUMERATED(OnDemand, Periodic,…)
	
	YES
	reject

	GNSS Measurement Periodicity
	C-ifReportCharacteristicsPeriodic
	
	GNSS Measurement Periodicity
9.2.11
	
	YES
	reject

	GNSS Measured Quantities
	
	1 to <maxnoMeas>
	
	
	EACH
	reject

	 >GNSS Measured Quantities Item
	M
	
	ENUMERATED (RX‑Pos, E‑UTRAN GNSS Timing of Cell Frames,…)
	
	-
	-


	Range bound
	Explanation

	maxnoofMeas
	Maximum no. of measured quantities that can be configured and reported with one message. Value is 63.


	Condition
	Explanation

	ifReportCharacteristicsPeriodic
	This IE shall be present if the GNSS Report Characteristics IE is set to the value “Periodic”.


9.1.1.11
GNSS MEASUREMENT INITIATION RESPONSE
This message is sent by eNB to indicate that the requested GNSS measurement is successfully initiated.

Direction: eNB (  E-SMLC.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	Reject

	LPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	GNSS Measurement Result
	O
	
	9.2.8
	
	YES
	Ignore

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	Ignore


9.1.1.12
GNSS MEASUREMENT INITIATION FAILURE
This message is sent by eNB to indicate that the requested GNSS measurement cannot be initiated.

Direction: eNB (  E-SMLC.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	Reject

	LPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	Cause
	M
	
	9.2.1
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore


9.1.1.13
 GNSS MEASUREMENT FAILURE INDICATION
This message is sent by eNB to indicate that the GNSS measurement previously requested can no longer be reported.

Direction: eNB (  E-SMLC.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	LPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	Cause
	M
	
	9.2.1
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore


9.1.1.14
GNSS MEASUREMENT REPORT
This message is sent by eNB to report the results of the requested GNSS measurement.

Direction: eNB (  E-SMLC.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	LPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	GNSS Measurement Result
	M
	
	9.2.8
	
	YES
	ignore


9.1.1.15
GNSS MEASUREMENT TERMINATION COMMAND
This message is sent by the E-SMLC to terminate a GNSS measurement.

Direction: E-SMLC (  eNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	LPPa Transaction ID
	M
	
	9.2.4
	
	-
	


9.2.1
Cause

The purpose of the cause information element is to indicate the reason for a particular event for the whole protocol.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Cause Group
	M
	
	
	

	>Radio Network Layer
	
	
	
	

	>>Radio Network Layer Cause 
	M
	
	ENUMERATED

(Unspecified, 
Measurement not supported,
Information temporarily not available,
...

)
	

	>Protocol
	
	
	
	

	>>Protocol Cause
	M
	
	ENUMERATED
(Transfer Syntax Error,
Abstract Syntax Error (Reject),
Abstract Syntax Error (Ignore and Notify),
Message not Compatible with Receiver State,

Semantic Error,
Unspecified,

Abstract Syntax Error (Falsely Constructed Message),...)
	

	>Misc
	
	
	
	

	>>Miscellaneous Cause
	M
	
	ENUMERATED
(Unspecified,

...)
	


The meaning of the different cause values is described in the following table. In general, "not supported" cause values indicate that the concerned capability is missing. On the other hand, "not available" cause values indicate that the concerned capability is present, but insufficient resources were available to perform the requested action.

	Radio Network Layer cause
	Meaning

	Unspecified
	Sent when none of the above cause values applies but still the cause is Radio Network Layer related

	Measurement not supported
	At least one of the concerned cell(s) does not support the requested measurement.

	Information temporarily not available
	The information requested is temporarily not available.


	Protocol cause
	Meaning

	Abstract Syntax Error (Reject)
	The received message included an abstract syntax error and the concerned criticality indicated "reject" (see sub clause 10.3)

	Abstract Syntax Error (Ignore and Notify)
	The received message included an abstract syntax error and the concerned criticality indicated "ignore and notify" (see sub clause 10.3)

	Abstract syntax error (falsely constructed message)
	The received message contained IEs or IE groups in wrong order or with too many occurrences (see sub clause 10.3)

	Message not Compatible with Receiver State
	The received message was not compatible with the receiver state (see sub clause 10.4)

	Semantic Error
	The received message included a semantic error (see sub clause 10.4)

	Transfer Syntax Error
	The received message included a transfer syntax error (see sub clause 10.2)

	Unspecified
	Sent when none of the above cause values applies but still the cause is Protocol related


	Miscellaneous cause
	Meaning

	Unspecified
	Sent when none of the above cause values applies and the cause is not related to any of the categories Radio Network Layer, Transport Network Layer or Protocol.


9.2.8
GNSS Measurement Result

The purpose of the GNSS Measurement Result information element is to provide the GNSS measurement result from the eNB to the E-SMLC.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	GNSS Measured Cells
	
	1 to <maxCellineNB>
	
	

	>Cell ID
	M
	
	ECGI

9.2.6
	E-UTRAN Cell Identifier 

	>PCI
	M
	
	INTEGER(0..503,…)
	Physical Cell ID

	>Measured Results
	
	  0 to <maxnoMeas>
	
	

	  >>CHOICE Result Measurement Quantity 
	M
	
	
	

	    >>>RX-Pos
	M
	
	E-UTRAN Access Point Position
9.2.9
	Geographical position of the base station antenna. 

	   >>>E‑UTRAN GNSS Timing Of Cell Frames
	M
	
	TE-UTRAN-GNSS Measurement Value Information
9.2.10
	


	Range bound
	Explanation

	maxCellineNB
	Maximum no. cells that can be served by an eNB. Value is 256.

	maxnoMeas
	Maximum no. of measured quantities that can be configured and reported with one message. Value is 63.


9.2.9
E-UTRAN Access Point Position
The E-UTRAN Access Point Position is used to identify the geographical coordinates relevant for the GNSS Measurement Result.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Latitude sign
	M
	
	ENUMERATED (North, South)
	

	Degrees Of Latitude
	M
	
	INTEGER (0...223-1)
	The IE value (N) is derived by this formula:

N223 X /90  N+1

X being the latitude in degree (0°.. 90°)

	Degrees Of Longitude
	M
	
	INTEGER (-223...223-1)
	The IE value (N) is derived by this formula:

N224 X /360  N+1

X being the longitude in degree (-180°..+180°)

	Altitude Direction
	M
	
	Enumerated (Height, Depth)
	

	Altitude
	M
	
	INTEGER (0..215-1)
	The IE value (N) is derived by this formula:

Na  N+1

a being the altitude in metres

	Uncertainty semi-major
	M
	
	INTEGER (0...127)
	The uncertainty r is derived from the "uncertainty code" k by

r = 10x(1.1k-1)

	Uncertainty semi-minor
	M
	
	INTEGER (0...127)
	The uncertainty r is derived from the "uncertainty code" k by

r = 10x(1.1k-1)

	Orientation of major axis
	M
	
	INTEGER (0..89)
	The IE value (N) is derived by this formula:

2N a  2(N+1)

a being the orientation in degree (0°.. 179°) measured clockwise from north

	Uncertainty Altitude
	M
	
	I INTEGER (0..127)
	The uncertainty in altitude, h, expressed in metres is mapped from the IE value (K), with the following formula:
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with C = 45 and x = 0.025.

	Confidence
	M
	
	INTEGER (0..100)
	in percentage


9.2.10
TE-UTRAN-GNSS Measurement Value Information

The TE-UTRAN-GNSS Measurement Value Information IE indicates the measurement results related to the E-UTRAN GNSS Timing of Cell Frames for UE Positioning measurements.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	TE-UTRAN-GNSS
	
	1
	
	Indicates the E-UTRAN GNSS Timing of Cell Frames forUE Positioning [7].

	>Seconds From Frame Structure Start
	M
	
	INTEGER(0..10)
	This field specifies the number of seconds since the beginning of the current SFN cycle.

	>Fractional Seconds From Frame Structure Start
	M
	
	INTEGER(0..3999999)
	This field specifies the fractional part of Seconds From Frame Structure Start in 250 ns resolution.

	>Fractional Nano Seconds From Frame Structure Start
	O
	
	INTEGER(0..24)
	This field specifies the nano seconds fractional part of Fractional Seconds From Frame Structure Start in 10 ns resolution.

	GNSS Time ID
	M
	
	ENUMERATED(gps, galileo, glonass,…)
	Specifies the GNSS for which the TE-UTRAN-GNSS is provided.

	TE-UTRAN-GNSS Uncertainty
	M
	
	INTEGER(0..127)
	Indicates the accuracy of the TE-UTRAN-GNSS. 

If TE-UTRAN-GNSS is the given GNSS time corresponding to the frame structure start, then the true GNSS time, corresponding to the provided frame structure start lies in the interval [TE-UTRAN-GNSS - TE-UTRAN-GNSS Uncertainty; TE-UTRAN-GNSS + TE-UTRAN-GNSS Uncertainty].
The uncertainty r, expressed in microseconds, is mapped to a number K, with the following formula:

        r = C*(((1+x)K)-1)

with C = 0.05 and x = 0.14. 


9.2.11
GNSS Measurement Periodicity
The GNSS Measurement Periodicity defines the frequency at which the eNB shall send GNSS measurement reports.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Report Periodicity Scale
	M
	
	
	

	>seconds
	
	
	
	

	>>Report Periodicity Value
	M
	
	INTEGER (1..59)
	Unit: seconds
Step: 1 seconds

	>minute
	
	
	
	

	>>Report Periodicity Value
	M
	
	INTEGER (1..59)
	Unit: min

Step: 1 min

	>hours
	
	
	
	

	>>Report Periodicity Value
	M
	
	INTEGER(1..24)
	Unit: hours

Step: 1 hour


9.3
Message and Information Element Abstract Syntax (with ASN.1)

9.3.1
General

Sub clause 9.3 presents the Abstract Syntax of the LPPa protocol with ASN.1. In case there is contradiction between the ASN.1 definition in this sub clause and the tabular format in sub clause 9.1 and 9.2, the ASN.1 shall take precedence, except for the definition of conditions for the presence of conditional elements, in which the tabular format shall take precedence.

The ASN.1 definition specifies the structure and content of LPPa messages. LPPa messages can contain any IEs specified in the object set definitions for that message without the order or number of occurrence being restricted by ASN.1. However, for this version of the standard, a sending entity shall construct a LPPa message according to the PDU definitions module and with the following additional rules (Note that in the following IE means an IE in the object set with an explicit id. If one IE needed to appear more than once in one object set, then the different occurrences have different IE ids):

-
IEs shall be ordered (in an IE container) in the order they appear in object set definitions.

-
Object set definitions specify how many times IEs may appear. An IE shall appear exactly once if the presence field in an object has value "mandatory". An IE may appear at most once if the presence field in an object has value "optional" or "conditional". If in a tabular format there is multiplicity specified for an IE (i.e. an IE list) then in the corresponding ASN.1 definition the list definition is separated into two parts. The first part defines an IE container list in which the list elements reside. The second part defines list elements. The IE container list appears as an IE of its own. For this version of the standard an IE container list may contain only one kind of list elements.

If a LPPa message that is not constructed as defined above is received, this shall be considered as Abstract Syntax Error, and the message shall be handled as defined for Abstract Syntax Error in clause 10.

9.3.2
Usage of Private Message Mechanism for Non-standard Use

The private message mechanism for non-standard use may be used:

-
for special operator (and/or vendor) specific features considered not to be part of the basic functionality, i.e. the functionality required for a complete and high-quality specification in order to guarantee multivendor inter-operability.

-
by vendors for research purposes, e.g. to implement and evaluate new algorithms/features before such features are proposed for standardisation.

The private message mechanism shall not be used for basic functionality. Such functionality shall be standardised.

9.3.3
Elementary Procedure Definitions

-- **************************************************************

--

-- Elementary Procedure definitions

--

-- **************************************************************

LPPA-PDU-Descriptions {

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

eps-Access (21) modules (3) lppa (2) version1 (1) lppa-PDU-Descriptions (0) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************

--

-- IE parameter types from other modules.

--

-- **************************************************************

IMPORTS


Criticality,


ProcedureCode,

LPPATransactionID

FROM LPPA-CommonDataTypes


ErrorIndication,


PrivateMessage,

E-CIDMeasurementInitiationRequest,


E-CIDMeasurementInitiationResponse,


E-CIDMeasurementInitiationFailure,


E-CIDMeasurementFailureIndication,


E-CIDMeasurementReport,


E-CIDMeasurementTerminationCommand,

OTDOAInformationRequest,


OTDOAInformationResponse,


OTDOAInformationFailure,

GNSSMeasurementInitiationRequest,


GNSSMeasurementInitiationResponse,


GNSSMeasurementInitiationFailure,


GNSSMeasurementFailureIndication,


GNSSMeasurementReport,


GNSSMeasurementTerminationCommand
FROM LPPA-PDU-Contents


id-errorIndication,


id-privateMessage,

id-e-CIDMeasurementInitiation,


id-e-CIDMeasurementFailureIndication,


id-e-CIDMeasurementReport,


id-e-CIDMeasurementTermination,

id-oTDOAInformationExchange,

id-gNSSMeasurementInitiation,


id-gNSSMeasurementFailureIndication,


id-gNSSMeasurementReport,


id-gNSSMeasurementTermination

FROM LPPA-Constants;

-- **************************************************************

--

-- Interface Elementary Procedure Class

--

-- **************************************************************

LPPA-ELEMENTARY-PROCEDURE ::= CLASS {


&InitiatingMessage



,


&SuccessfulOutcome



OPTIONAL,


&UnsuccessfulOutcome



OPTIONAL,


&procedureCode


ProcedureCode 
UNIQUE,


&criticality


Criticality 
DEFAULT ignore

}

WITH SYNTAX {


INITIATING MESSAGE

&InitiatingMessage


[SUCCESSFUL OUTCOME

&SuccessfulOutcome]


[UNSUCCESSFUL OUTCOME

&UnsuccessfulOutcome]


PROCEDURE CODE


&procedureCode


[CRITICALITY


&criticality]

}

-- **************************************************************

--

-- Interface PDU Definition

--

-- **************************************************************

LPPA-PDU ::= CHOICE {


initiatingMessage
InitiatingMessage,


successfulOutcome
SuccessfulOutcome,


unsuccessfulOutcome
UnsuccessfulOutcome,


...

}

InitiatingMessage ::= SEQUENCE {


procedureCode

LPPA-ELEMENTARY-PROCEDURE.&procedureCode

({LPPA-ELEMENTARY-PROCEDURES}),


criticality


LPPA-ELEMENTARY-PROCEDURE.&criticality


({LPPA-ELEMENTARY-PROCEDURES}{@procedureCode}),


lppatransactionID
LPPATransactionID,


value



LPPA-ELEMENTARY-PROCEDURE.&InitiatingMessage
({LPPA-ELEMENTARY-PROCEDURES}{@procedureCode})

}

SuccessfulOutcome ::= SEQUENCE {


procedureCode

LPPA-ELEMENTARY-PROCEDURE.&procedureCode

({LPPA-ELEMENTARY-PROCEDURES}),


criticality


LPPA-ELEMENTARY-PROCEDURE.&criticality


({LPPA-ELEMENTARY-PROCEDURES}{@procedureCode}),


lppatransactionID
LPPATransactionID,


value



LPPA-ELEMENTARY-PROCEDURE.&SuccessfulOutcome
({LPPA-ELEMENTARY-PROCEDURES}{@procedureCode})

}

UnsuccessfulOutcome ::= SEQUENCE {


procedureCode

LPPA-ELEMENTARY-PROCEDURE.&procedureCode

({LPPA-ELEMENTARY-PROCEDURES}),


criticality


LPPA-ELEMENTARY-PROCEDURE.&criticality


({LPPA-ELEMENTARY-PROCEDURES}{@procedureCode}),


lppatransactionID
LPPATransactionID,


value



LPPA-ELEMENTARY-PROCEDURE.&UnsuccessfulOutcome
({LPPA-ELEMENTARY-PROCEDURES}{@procedureCode})

}

-- **************************************************************

--

-- Interface Elementary Procedure List

--

-- **************************************************************

LPPA-ELEMENTARY-PROCEDURES LPPA-ELEMENTARY-PROCEDURE ::= {


LPPA-ELEMENTARY-PROCEDURES-CLASS-1


|


LPPA-ELEMENTARY-PROCEDURES-CLASS-2


,


...

}

LPPA-ELEMENTARY-PROCEDURES-CLASS-1 LPPA-ELEMENTARY-PROCEDURE ::= {


e-CIDMeasurementInitiation |

oTDOAInformationExchange   |


gNSSMeasurementInitiation,


...

}

LPPA-ELEMENTARY-PROCEDURES-CLASS-2 LPPA-ELEMENTARY-PROCEDURE ::= {


e-CIDMeasurementFailureIndication

|


e-CIDMeasurementReport




|


e-CIDMeasurementTerminationCommand

|


errorIndication






|

gNSSMeasurementFailureIndication

|


gNSSMeasurementReport




|


gNSSMeasurementTermination



|

privateMessage






,


...
}

-- **************************************************************

--

-- Interface Elementary Procedures

--

-- **************************************************************

e-CIDMeasurementInitiation LPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

E-CIDMeasurementInitiationRequest


SUCCESSFUL OUTCOME

E-CIDMeasurementInitiationResponse


UNSUCCESSFUL OUTCOME
E-CIDMeasurementInitiationFailure


PROCEDURE CODE


id-e-CIDMeasurementInitiation


CRITICALITY



reject

}

e-CIDMeasurementFailureIndication LPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

E-CIDMeasurementFailureIndication


PROCEDURE CODE


id-e-CIDMeasurementFailureIndication


CRITICALITY



ignore

}

e-CIDMeasurementReport LPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

E-CIDMeasurementReport


PROCEDURE CODE


id-e-CIDMeasurementReport


CRITICALITY



ignore

}

e-CIDMeasurementTermination LPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

E-CIDMeasurementTerminationCommand


PROCEDURE CODE


id-e-CIDMeasurementTerminationCommand


CRITICALITY



reject

}
oTDOAInformationExchange LPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

OTDOAInformationRequest


SUCCESSFUL OUTCOME

OTDOAInformationResponse


UNSUCCESSFUL OUTCOME
OTDOAInformationFailure


PROCEDURE CODE


id-oTDOAInformationExchange


CRITICALITY



reject

}

gNSSMeasurementInitiation LPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

GNSSMeasurementInitiationRequest


SUCCESSFUL OUTCOME

GNSSMeasurementInitiationResponse


UNSUCCESSFUL OUTCOME
GNSSMeasurementInitiationFailure

PROCEDURE CODE


id-gNSSMeasurementInitiation


CRITICALITY



reject

}

gNSSMeasurementFailureIndication LPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

GNSSMeasurementFailureIndication


PROCEDURE CODE


id-gNSSMeasurementFailureIndication


CRITICALITY



ignore

}

gNSSMeasurementReport LPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

GNSSMeasurementReport


PROCEDURE CODE


id-gNSSMeasurementReport


CRITICALITY



ignore

}

gNSSMeasurementTermination LPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

GNSSMeasurementTerminationCommand


PROCEDURE CODE


id-gNSSMeasurementTermination


CRITICALITY



reject

}
errorIndication LPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

ErrorIndication


PROCEDURE CODE


id-errorIndication


CRITICALITY



ignore

}

privateMessage


LPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

PrivateMessage


PROCEDURE CODE


id-privateMessage


CRITICALITY



ignore

}

END

9.3.4
PDU Definitions

-- **************************************************************

--

-- PDU definitions for LPPa.

--

-- **************************************************************

LPPA-PDU-Contents {

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

eps-Access (21) modules (3) lppa (2) version1 (1) lppa-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************

--

-- IE parameter types from other modules.

--

-- **************************************************************

IMPORTS




Cause,

CriticalityDiagnostics,


E-CID-MeasurementResult,


OTDOACells,


Measurement-ID,


MeasurementPeriodicity,


MeasurementQuantities,


ReportCharacteristics,


GNSSReportCharacteristics,


GNSSMeasurementPeriodicity,


GNSSMeasurementQuantities,

GNSSMeasurementResult
FROM LPPA-IEs


PrivateIE-Container{},


ProtocolExtensionContainer{},


ProtocolIE-Container{},


ProtocolIE-ContainerList{},


ProtocolIE-ContainerPair{},


ProtocolIE-ContainerPairList{},


ProtocolIE-Single-Container{},


LPPA-PRIVATE-IES,


LPPA-PROTOCOL-EXTENSION,


LPPA-PROTOCOL-IES,


LPPA-PROTOCOL-IES-PAIR

FROM LPPA-Containers


id-Cause,


id-CriticalityDiagnostics,

id-E-SMLC-UE-Measurement-ID,


id-OTDOACells,


id-ReportCharacteristics,


id-MeasurementPeriodicity,


id-MeasurementQuantities,


id-eNB-UE-Measurement-ID,


id-E-CID-MeasurementResult,

id-GNSSReportCharacteristics,


id-GNSSMeasurementPeriodicity,


id-GNSSMeasurementQuantities,

id-GNSSMeasurementResult
FROM LPPA-Constants;

-- **************************************************************

--

-- E-CID MEASUREMENT INITIATION REQUEST
--

-- **************************************************************

E-CIDMeasurementInitiationRequest ::= SEQUENCE {


protocolIEs                     ProtocolIE-Container       {{E-CIDMeasurementInitiationRequest-IEs}},


...

}

E-CIDMeasurementInitiationRequest-IEs LPPA-PROTOCOL-IES ::= {

{ ID id-E-SMLC-UE-Measurement-ID
CRITICALITY reject
TYPE Measurement-ID




PRESENCE mandatory}|


{ ID id-ReportCharacteristics

CRITICALITY reject
TYPE ReportCharacteristics


PRESENCE mandatory}|


{ ID id-MeasurementPeriodicity

CRITICALITY reject
TYPE MeasurementPeriodicity


PRESENCE mandatory}|


{ ID id-MeasurementQuantities

CRITICALITY reject
TYPE MeasurementQuantities


PRESENCE mandatory},


...

}

-- **************************************************************

--

-- E-CID MEASUREMENT INITIATION RESPONSE

--

-- **************************************************************

E-CIDMeasurementInitiationResponse ::= SEQUENCE {


protocolIEs                     ProtocolIE-Container       {{E-CIDMeasurementInitiationResponse-IEs}},


...

}

E-CIDMeasurementInitiationResponse-IEs LPPA-PROTOCOL-IES ::= {

{ ID id-E-SMLC-UE-Measurement-ID
CRITICALITY reject
TYPE Measurement-ID




PRESENCE mandatory}|


{ ID id-eNB-UE-Measurement-ID

CRITICALITY reject
TYPE Measurement-ID




PRESENCE mandatory}|


{ ID id-E-CID-MeasurementResult

CRITICALITY ignore
TYPE E-CID-MeasurementResult

PRESENCE optional}|


{ ID id-CriticalityDiagnostics

CRITICALITY ignore
TYPE CriticalityDiagnostics


PRESENCE optional},


...

}

-- **************************************************************

--

-- E-CID MEASUREMENT INITIATION FAILURE

--

-- **************************************************************

E-CIDMeasurementInitiationFailure ::= SEQUENCE {


protocolIEs





ProtocolIE-Container

{{E-CIDMeasurementInitiationFailure-IEs}},


...

}

E-CIDMeasurementInitiationFailure-IEs LPPA-PROTOCOL-IES ::= {

{ ID id-E-SMLC-UE-Measurement-ID

CRITICALITY reject
TYPE Measurement-ID



PRESENCE mandatory}|


{ ID id-Cause






CRITICALITY ignore
TYPE Cause





PRESENCE mandatory}|


{ ID id-CriticalityDiagnostics


CRITICALITY ignore
TYPE CriticalityDiagnostics

PRESENCE optional },


...

}
-- **************************************************************

--

-- E-CID MEASUREMENT FAILURE INDICATION
--

-- **************************************************************

E-CIDMeasurementFailureIndication ::= SEQUENCE {


protocolIEs





ProtocolIE-Container

{{E-CIDMeasurementFailureIndication-IEs}},


...

}

E-CIDMeasurementFailureIndication-IEs LPPA-PROTOCOL-IES ::= {

{ ID id-E-SMLC-UE-Measurement-ID

CRITICALITY reject
TYPE Measurement-ID



PRESENCE mandatory}|


{ ID id-eNB-UE-Measurement-ID


CRITICALITY reject
TYPE Measurement-ID



PRESENCE mandatory}|

{ ID id-Cause






CRITICALITY ignore
TYPE Cause





PRESENCE mandatory}|


{ ID id-CriticalityDiagnostics


CRITICALITY ignore
TYPE CriticalityDiagnostics

PRESENCE optional },


...

}

-- **************************************************************

--

-- E-CID MEASUREMENT REPORT
--

-- **************************************************************

E-CIDMeasurementReport ::= SEQUENCE {


protocolIEs





ProtocolIE-Container

{{E-CIDMeasurementReport-IEs}},


...

}

E-CIDMeasurementReport-IEs LPPA-PROTOCOL-IES ::= {

{ ID id-E-SMLC-UE-Measurement-ID

CRITICALITY reject
TYPE Measurement-ID



PRESENCE mandatory}|


{ ID id-eNB-UE-Measurement-ID


CRITICALITY reject
TYPE Measurement-ID



PRESENCE mandatory}|


{ ID id-E-CID-MeasurementResult


CRITICALITY ignore
TYPE E-CID-MeasurementResult
PRESENCE mandatory},

...

}
-- **************************************************************

--

-- E-CID MEASUREMENT TERMINATION 
--

-- **************************************************************

E-CIDMeasurementTerminationCommand ::= SEQUENCE {


protocolIEs





ProtocolIE-Container

{{E-CIDMeasurementTerminationCommand-IEs}},


...

}

E-CIDMeasurementTerminationCommand-IEs LPPA-PROTOCOL-IES ::= {

{ ID id-E-SMLC-UE-Measurement-ID

CRITICALITY reject
TYPE Measurement-ID



PRESENCE mandatory}|


{ ID id-eNB-UE-Measurement-ID


CRITICALITY reject
TYPE Measurement-ID



PRESENCE mandatory},


...

}
-- **************************************************************

--

-- OTDOA INFORMATION REQUEST

--

-- **************************************************************

OTDOAInformationRequest ::= SEQUENCE {


protocolIEs                     ProtocolIE-Container       {{OTDOAInformationRequest-IEs}},


...

}

OTDOAInformationRequest-IEs LPPA-PROTOCOL-IES ::= {


...

}

-- **************************************************************

--

-- OTDOA INFORMATION RESPONSE

--

-- **************************************************************

OTDOAInformationResponse ::= SEQUENCE {


protocolIEs                     ProtocolIE-Container       {{OTDOAInformationResponse-IEs}},


...

}

OTDOAInformationResponse-IEs LPPA-PROTOCOL-IES ::= {


{ ID id-OTDOACells





CRITICALITY ignore
TYPE OTDOACells




PRESENCE mandatory}|


{ ID id-CriticalityDiagnostics


CRITICALITY ignore
TYPE CriticalityDiagnostics

PRESENCE optional },


...

}

-- **************************************************************

--

-- OTDOA INFORMATION FAILURE

--

-- **************************************************************

OTDOAInformationFailure ::= SEQUENCE {


protocolIEs





ProtocolIE-Container

{{OTDOAInformationFailure-IEs}},


...

}

OTDOAInformationFailure-IEs LPPA-PROTOCOL-IES ::= {


{ ID id-Cause






CRITICALITY ignore
TYPE Cause





PRESENCE mandatory}|


{ ID id-CriticalityDiagnostics


CRITICALITY ignore
TYPE CriticalityDiagnostics

PRESENCE optional },


...

}

-- **************************************************************

--

-- GNSS MEASUREMENT INITIATION REQUEST
--

-- **************************************************************

GNSSMeasurementInitiationRequest ::= SEQUENCE {


protocolIEs                     ProtocolIE-Container       {{GNSSMeasurementInitiationRequest-IEs}},


...

}

GNSSMeasurementInitiationRequest-IEs LPPA-PROTOCOL-IES ::= {

{ ID id-GNSSReportCharacteristics

CRITICALITY reject
TYPE GNSSReportCharacteristics


PRESENCE mandatory}|

-- The following IE shall be present if GNSSReportCharacteristics is ‘periodic’

{ ID id-GNSSMeasurementPeriodicity

CRITICALITY reject
TYPE GNSSMeasurementPeriodicity


PRESENCE optional} |


{ ID id-GNSSMeasurementQuantities

CRITICALITY reject
TYPE GNSSMeasurementQuantities


PRESENCE mandatory},


...

}

-- **************************************************************

--

-- GNSS MEASUREMENT INITIATION RESPONSE

--

-- **************************************************************

GNSSMeasurementInitiationResponse ::= SEQUENCE {


protocolIEs                     ProtocolIE-Container       {{GNSSMeasurementInitiationResponse-IEs}},


...

}

GNSSMeasurementInitiationResponse-IEs LPPA-PROTOCOL-IES ::= {

{ ID id-GNSSMeasurementResult

CRITICALITY ignore
TYPE GNSSMeasurementResult


PRESENCE optional}|


{ ID id-CriticalityDiagnostics

CRITICALITY ignore
TYPE CriticalityDiagnostics


PRESENCE optional},


...

}
-- **************************************************************

--

-- GNSS MEASUREMENT INITIATION FAILURE

--

-- **************************************************************

GNSSMeasurementInitiationFailure ::= SEQUENCE {


protocolIEs





ProtocolIE-Container

{{GNSSMeasurementInitiationFailure-IEs}},


...

}

GNSSMeasurementInitiationFailure-IEs LPPA-PROTOCOL-IES ::= {

{ ID id-Cause






CRITICALITY ignore
TYPE Cause





PRESENCE mandatory}|


{ ID id-CriticalityDiagnostics


CRITICALITY ignore
TYPE CriticalityDiagnostics

PRESENCE optional },


...

}
-- **************************************************************

--

-- GNSS MEASUREMENT FAILURE INDICATION
--

-- **************************************************************

GNSSMeasurementFailureIndication ::= SEQUENCE {


protocolIEs





ProtocolIE-Container

{{GNSSMeasurementFailureIndication-IEs}},


...

}

GNSSMeasurementFailureIndication-IEs LPPA-PROTOCOL-IES ::= {

{ ID id-Cause






CRITICALITY ignore
TYPE Cause





PRESENCE mandatory}|


{ ID id-CriticalityDiagnostics


CRITICALITY ignore
TYPE CriticalityDiagnostics

PRESENCE optional },


...

}

-- **************************************************************

--

-- GNSS MEASUREMENT REPORT
--

-- **************************************************************

GNSSMeasurementReport ::= SEQUENCE {


protocolIEs





ProtocolIE-Container

{{GNSSMeasurementReport-IEs}},


...

}

GNSSMeasurementReport-IEs LPPA-PROTOCOL-IES ::= {

{ ID id-GNSSMeasurementResult


CRITICALITY ignore
TYPE GNSSMeasurementResult
PRESENCE mandatory},

...

}
-- **************************************************************

--

-- GNSS MEASUREMENT TERMINATION 
--

-- **************************************************************

GNSSMeasurementTerminationCommand ::= SEQUENCE {


protocolIEs





ProtocolIE-Container

{{GNSSMeasurementTerminationCommand-IEs}},


...

}

GNSSMeasurementTerminationCommand-IEs LPPA-PROTOCOL-IES ::= {

...

}
-- **************************************************************

--

-- ERROR INDICATION

--

-- **************************************************************

ErrorIndication ::= SEQUENCE {


protocolIEs                     ProtocolIE-Container       {{ErrorIndication-IEs}},


...

}

ErrorIndication-IEs LPPA-PROTOCOL-IES ::= {


{ ID id-Cause





CRITICALITY ignore
TYPE Cause





PRESENCE optional} |


{ ID id-CriticalityDiagnostics

CRITICALITY ignore
TYPE CriticalityDiagnostics

PRESENCE optional} ,


...

}

-- **************************************************************

--

-- PRIVATE MESSAGE

--

-- **************************************************************

PrivateMessage ::= SEQUENCE {


privateIEs

PrivateIE-Container  {{PrivateMessage-IEs}},


...

}
PrivateMessage-IEs LPPA-PRIVATE-IES ::= {


...

}

END
9.3.5
Information Element definitions

-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

LPPA-IEs {

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

eps-Access (21) modules (3) lppa (2) version1 (1) lppa-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS


maxCellineNB,

maxNrOfErrors,

maxnoMeas
FROM LPPA-Constants


Criticality,


LPPATransactionID,


ProcedureCode,


ProtocolIE-ID,


TriggeringMessage

FROM LPPA-CommonDataTypes


ProtocolExtensionContainer{},


ProtocolIE-Single-Container{},


LPPA-PROTOCOL-EXTENSION,


LPPA-PROTOCOL-IES

FROM LPPA-Containers;

-- A

-- B

-- C

Cause ::= CHOICE {


radioNetwork

CauseRadioNetwork,


protocol


CauseProtocol,


misc



CauseMisc,


...

}

CauseMisc ::= ENUMERATED {


unspecified,


...

}

CauseProtocol ::= ENUMERATED {


transfer-syntax-error,


abstract-syntax-error-reject,


abstract-syntax-error-ignore-and-notify,


message-not-compatible-with-receiver-state,


semantic-error,


unspecified,


abstract-syntax-error-falsely-constructed-message,


...

}

CauseRadioNetwork ::= ENUMERATED {


unspecified,

measurement-not-supported,


information-temorarily-not-available,

...

}

CriticalityDiagnostics ::= SEQUENCE {


procedureCode




ProcedureCode




OPTIONAL,


triggeringMessage



TriggeringMessage



OPTIONAL,


procedureCriticality


Criticality





OPTIONAL,


lppatransactionID



LPPATransactionID




OPTIONAL,


iEsCriticalityDiagnostics

CriticalityDiagnostics-IE-List
OPTIONAL,


iE-Extensions




ProtocolExtensionContainer { {CriticalityDiagnostics-ExtIEs} }
OPTIONAL,


...

}

CriticalityDiagnostics-ExtIEs LPPA-PROTOCOL-EXTENSION ::= {


...

}

CriticalityDiagnostics-IE-List ::= SEQUENCE (SIZE (1..maxNrOfErrors)) OF


SEQUENCE {



iECriticality


Criticality,



iE-ID




ProtocolIE-ID,



typeOfError



TypeOfError,



iE-Extensions


ProtocolExtensionContainer { {CriticalityDiagnostics-IE-List-ExtIEs} } OPTIONAL,



...

}

CriticalityDiagnostics-IE-List-ExtIEs LPPA-PROTOCOL-EXTENSION ::= {


...

}

-- D

-- E
E-CID-MeasurementResult ::= SEQUENCE {

servingCell-ID




ECGI,


servingCellTAC




TAC,


resultMeasurementQuantity

ResultMeasurementQuantity, 


...

}

ECGI ::= SEQUENCE {


pLMN-Identity



PLMN-Identity,


eUTRANcellIdentifier

EUTRANCellIdentifier,


iE-Extensions



ProtocolExtensionContainer { {ECGI-ExtIEs} } OPTIONAL,


...

}

ECGI-ExtIEs LPPA-PROTOCOL-EXTENSION ::= {


...

}
EUTRANCellIdentifier ::= BIT STRING (SIZE (28))
EUTRANAccessPointPosition ::= SEQUENCE {


latitudeSign


ENUMERATED { north, south },


latitude



INTEGER (0..8388607),


longitude



INTEGER (-8388608..8388607),


altitudeDirection

ENUMERATED {height, depth},


altitude



INTEGER (0..32767),


uncertaintySemiMajor
INTEGER (0..127),


uncertaintySemiMinor
INTEGER (0..127),


orientationMajorAxis
INTEGER (0..89),


uncertaintyAltitude

INTEGER (0..127),


confidence



INTEGER (0..100)

}
EARFCN ::= INTEGER (0..65535, ...)

-- F

-- G
GNSSMeasuredCells ::= SEQUENCE {

measuredCellID

ECGI,


measuredCellPCI

PCI,


measuredResultsSet
GNSSMeasuredResultsSet,


iE-Extensions

ProtocolExtensionContainer { { GNSSMeasuredCells-ExtIEs} } OPTIONAL,


...

}
GNSSMeasuredCells-ExtIEs LPPA-PROTOCOL-EXTENSION ::= {


...

}
GNSSMeasuredResultsSet ::= SEQUENCE (SIZE (0..maxnoMeas)) OF SEQUENCE {

    gnssResultMeasurementQuantity
GNSSResultMeasurementQuantity,

iE-Extensions




ProtocolExtensionContainer { { GNSSMeasuredResultsSet-ExtIEs} } OPTIONAL,


...

}

GNSSMeasuredResultsSet-ExtIEs LPPA-PROTOCOL-EXTENSION ::= {


...

}

GNSSMeasurementPeriodicity ::= CHOICE {

seconds 


ReportPeriodicity-ScaledSec,


minute



ReportPeriodicity-ScaledMin,

hours



ReportPeriodicity-ScaledHour,

...

}

GNSSMeasurementQuantities ::= SEQUENCE (SIZE (1..maxnoMeas)) OF SEQUENCE {


gNSSMeasuredQuantitiesItem

GNSSMeasuredQuantitiesItem,


iE-Extensions




ProtocolExtensionContainer { { GNSSMeasurementQuantities-ExtIEs} } OPTIONAL,


...

}

GNSSMeasurementQuantities-ExtIEs LPPA-PROTOCOL-EXTENSION ::= {


...

}

GNSSMeasuredQuantitiesItem ::= ENUMERATED {


rx-pos,


e-utran-gnss-timing-of-cell-frames,


...

}
GNSSMeasurementResult ::= SEQUENCE (SIZE (1.. maxCellineNB)) OF SEQUENCE {

gNSSMeasuredCells



GNSSMeasuredCells,


iE-Extensions




ProtocolExtensionContainer { {GNSSMeasurementResult-ExtIEs} } OPTIONAL,


...

}

GNSSMeasurementResult-ExtIEs LPPA-PROTOCOL-EXTENSION ::= {


...

}
GNSSResultMeasurementQuantity ::= CHOICE {


valueRxPos






EUTRANAccessPointPosition,

valueEutranGNSStimingOfCellFrames
Teutran-GnssMeasurementValueInformation,

...
}
GNSSReportCharacteristics ::= ENUMERATED {


onDemand,


periodic,


...

}
GNSSTimeID ::= ENUMERATED { gps, galileo, glonass, ... }
-- H

-- I

-- J

-- K

-- L

-- M

Measurement-ID ::= INTEGER (1..15, ...)
MeasurementPeriodicity ::= ENUMERATED {


ms120,


ms240,

ms480,

ms640,

ms1024,

ms2048,


ms5120,


ms10240,


min1,


min6,


min12,


min30,


min60,

...

}

MeasurementQuantities ::= ENUMERATED {


cell-ID,


angleOfArrival,


timingAdvanceType1,


timingAdvanceType2,


rSRP,


rSRQ,


...

}

-- N

NumberOfAntennaPorts ::= ENUMERATED {



n1-or-n2,


 
n4,



...

}

NumberOfDlFrames ::= ENUMERATED {



sf1,


 
sf2,



sf4,


 
sf6,



...

}

-- O
OTDOACells ::= SEQUENCE (SIZE (1.. maxCellineNB)) OF SEQUENCE {


oTDOACellInfo




OTDOACell-Information,


iE-Extensions




ProtocolExtensionContainer { {OTDOACell-ExtIEs} } OPTIONAL,


...

}

OTDOACell-ExtIEs LPPA-PROTOCOL-EXTENSION ::= {


...

}

OTDOACell-Information ::= SEQUENCE {


pCI






PCI,


cellId





ECGI,


tAC






TAC,


eARFCN





EARFCN,


pRS-Bandwidth



PRS-Bandwidth,


pRS-ConfigurationIndex

PRS-Configuration-Index,


numberOfDlFrames


NumberOfDlFrames,


numberOfAntennaPorts

NumberOfAntennaPorts,


sFNInitialisationTime

SFNInitialisationTime,


iE-Extensions



ProtocolExtensionContainer { {OTDOACell-Information-ExtIEs} } OPTIONAL,


...

}

OTDOACell-Information-ExtIEs LPPA-PROTOCOL-EXTENSION ::= {


...

}

-- P

PCI ::= INTEGER (0..503, ...)

PLMN-Identity ::= OCTET STRING (SIZE(3))
PCI ::= INTEGER (0..503, ...)

PLMN-Identity ::= OCTET STRING (SIZE(3))

PRS-Bandwidth ::= ENUMERATED {



bw6,


 
bw15,



bw25,


 
bw50,



bw75,



bw100,



...

}

PRS-Configuration-Index ::= INTEGER (0..4095, ...)

-- Q

-- R

ReportCharacteristics ::= ENUMERATED {


onDemand,


periodic,


...

}
ReportPeriodicity-ScaledSec  ::= INTEGER (1..59)

ReportPeriodicity-ScaledMin  ::= INTEGER (1..59)

ReportPeriodicity-ScaledHour ::= INTEGER (1..24)

ResultMeasurementQuantity ::= CHOICE { 


valueAngleOfArrival



INTEGER,


valueTimingAdvanceType1


INTEGER,


valueTimingAdvanceType2


INTEGER,


resultRSRP





ResultRSRP,


resultRSRQ





ResultRSRQ,


...

}

ResultRSRP ::= SEQUENCE {


pCI



PCI,


eCGI


ECGI,


valueRSRP

ValueRSRP,


...

}
ResultRSRQ ::= SEQUENCE {


pCI



PCI,


eCGI


ECGI,


valueRSRQ

ValueRSRQ,


...

}

-- S
SFNInitialisationTime ::= BIT STRING (SIZE (64))

-- T

TAC ::= OCTET STRING (SIZE(2))
TEUTRANGNSS
::= SEQUENCE {


secondsFromFrameStructureStart




INTEGER(0..10),


fractionalSecondsFromFrameStructureStart

INTEGER(0..3999999),


fractionalNanoSecondsFromFrameStructureStart
INTEGER(0..24)



OPTIONAL

}

Teutran-GnssMeasurementValueInformation ::= SEQUENCE { 

tEutranGnss





TEUTRANGNSS,

gnssTimeID





GNSSTimeID,

teutran-gnssUNC




INTEGER(0..127),


iE-Extensions




ProtocolExtensionContainer { { Teutran-GnssMeasurementValueInformation-ExtIEs} } OPTIONAL,


...

}

Teutran-GnssMeasurementValueInformation-ExtIEs LPPA-PROTOCOL-EXTENSION ::= {


...

}
TypeOfError ::= ENUMERATED {


not-understood,


missing,


...

}

-- U

-- V

ValueRSRP ::= INTEGER (0..97, ...)

ValueRSRQ ::= INTEGER (0..34, ...)

-- W

-- X

-- Y

-- Z

END
9.3.6
Common definitions

-- **************************************************************

--

-- Common definitions

--

-- **************************************************************

LPPA-CommonDataTypes {

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

eps-Access (21) modules (3) lppa (2) version1 (1) lppa-CommonDataTypes (3)  }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************

--

-- Extension constants

--

-- **************************************************************

maxPrivateIEs 








INTEGER ::= 65535

maxProtocolExtensions 






INTEGER ::= 65535

maxProtocolIEs








INTEGER ::= 65535

-- **************************************************************

--

-- Common Data Types

--

-- **************************************************************

Criticality

::= ENUMERATED { reject, ignore, notify }

LPPATransactionID

::= CHOICE {


shortlppaTransActionId
INTEGER (0..127),


longlppaTransActionId
INTEGER (0..32767)

}

Presence

::= ENUMERATED { optional, conditional, mandatory }

PrivateIE-ID
::= CHOICE {


local



INTEGER (0.. maxPrivateIEs),


global



OBJECT IDENTIFIER

}

ProcedureCode

::= INTEGER (0..255)

ProtocolIE-ID

::= INTEGER (0..maxProtocolIEs)

TriggeringMessage
::= ENUMERATED { initiating-message, successful-outcome, unsuccessful-outcome}

END
9.3.7
Constant definitions

-- **************************************************************

--

-- Constant definitions

--

-- **************************************************************

LPPA-Constants {

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

eps-Access (21) modules (3) lppa (2) version1 (1) lppa-Constants (4) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS


ProcedureCode,


ProtocolIE-ID

FROM LPPA-CommonDataTypes;
-- **************************************************************

--

-- Elementary Procedures

--

-- **************************************************************

id-errorIndication











ProcedureCode ::= 0
id-privateMessage











ProcedureCode ::= 1
id-e-CIDMeasurementInitiation








ProcedureCode ::= 2

id-e-CIDMeasurementFailureIndication






ProcedureCode ::= 3

id-e-CIDMeasurementReport









ProcedureCode ::= 4

id-e-CIDMeasurementTermination








ProcedureCode ::= 5

id-oTDOAInformationExchange









ProcedureCode ::= 6
id-gNSSMeasurementInitiation








ProcedureCode ::= x1
id-gNSSMeasurementFailureIndication







ProcedureCode ::= x2
id-gNSSMeasurementReport









ProcedureCode ::= x3
id-gNSSMeasurementTermination








ProcedureCode ::= x4
-- **************************************************************

--

-- Lists

--

-- **************************************************************

maxNrOfErrors







INTEGER ::= 256
maxCellineNB







INTEGER ::= 256

maxCellineNB







INTEGER ::= 256
maxnoMeas








INTEGER ::= 63



-- **************************************************************

--

-- IEs

--

-- **************************************************************

id-Cause
















ProtocolIE-ID ::= 0
id-CriticalityDiagnostics












ProtocolIE-ID ::= 1
id-E-SMLC-UE-Measurement-ID












ProtocolIE-ID ::= 2

id-ReportCharacteristics












ProtocolIE-ID ::= 3

id-MeasurementPeriodicity












ProtocolIE-ID ::= 4

id-MeasurementQuantities












ProtocolIE-ID ::= 5

id-eNB-UE-Measurement-ID












ProtocolIE-ID ::= 6

id-E-CID-MeasurementResult












ProtocolIE-ID ::= 7
id-OTDOACells















ProtocolIE-ID ::= 8
id-GNSSReportCharacteristics











ProtocolIE-ID ::= y1

id-GNSSMeasurementPeriodicity











ProtocolIE-ID ::= y2

id-GNSSMeasurementQuantities











ProtocolIE-ID ::= y3

id-GNSSMeasurementResult












ProtocolIE-ID ::= y4
END
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