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------Start of the First Change------
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.

-
UTDOA Information Transfer. This function allows the eNB to exchange information with the E-SMLC for the purpose of supporting UTDOA.

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

	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

	OTDOA Information Transfer
	OTDOA Information Exchange

	UTDOA Information Transfer
	a) UTDOA Information Exchange

b) UTDOA Information Update

	Reporting of General Error Situations
	Error Indication

	RTK Information Transfer 
	a) RTK Information Exchange

b) RTK Information Delivery


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

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

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

	UTDOA Information Exchange
	UTDOA INFORMATION REQUEST
	UTDOA INFORMATION RESPONSE
	UTDOA INFORMATION FAILURE

	RTK Information Exchange
	RTK INFORMATION REQUEST
	RTK INFORMATION RESPONSE
	RTK INFORMATION 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

	UTDOA Information Update
	UTDOA INFORMATION UPDATE

	Error Indication
	ERROR INDICATION

	RTK Information Delivery
	RTK INFORMATION DELIVERY


------Start of the Next Change------
8.2.7
UTDOA Information Update

8.2.7.1
General

The UTDOA Information Update procedure is sent by the eNB to indicate to the E-SMLC that a change has occurred in the SRS configuration, either due to a change in SRS configuration parameters in one or more cells, or because a cell change has been triggered.

8.2.7.2
Successful Operation
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eNB   E - SMLC  

UTDOA INFORMATION UPDATE  


Figure 8.2.7.2-1: UTDOA Information Update procedure, successful operation
The eNB initiates the procedure by sending a UTDOA INFORMATION UPDATE message to the E-SMLC. This message contains, in the case of a change in SRS configuration parameters, the SRS configuration information for all cells with SRS configured. The eNB shall include the deltaSS IE in the UTDOA INFORMATION UPDATE message whenever SRS sequence hopping is enabled for the requested measurement. If the deltaSS IE is received by the E-SMLC in the UTDOA INFORMATION UPDATE message, the E-SMLC shall consider that SRS sequence hopping is enabled for that particular measurement.

8.2.7.3
Unsuccessful Operation

Not Applicable.

8.2.7.4
Abnormal Conditions

Void.
8.2.X
RTK Information Exchange

8.2.X.1
General

The RTK Information Exchange procedure is initiated by the E-SMLC to indicate to the eNB the need to broadcast the RTK assistance data and to retrieve configuration parameters from the eNB.

8.2.X.2
Successful Operation
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Figure 8.2.X.2-1: RTK Information Exchange procedure, successful operation
The E-SMLC initiates the procedure by sending a RTK INFORMATION REQUEST message to the eNB. This message may contain the data rate of RTK correction data.  The eNB shall reply with the RTK INFORMATION RESPONSE message.

The RTK INFORMATION RESPONSE message contains the configuration parameters of SIB. The eNB shall include the SIB Transmission Characteristics IE in the RTK INFORMATION RESPONSE message. If the SIB Transmission Characteristics IE is received by the E-SMLC in the RTK INFORMATION RESPONSE message, the E-SMLC shall segment the assistance data according to the configuration parameters of SIB.

8.2.X.3
Unsuccessful Operation
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Figure 8.2.X.3-1: RTK Information Exchange procedure, unsuccessful operation
If the eNB is unable to transmit the RTK assistance data, the eNB shall respond with a RTK INFORMATION FAILURE message. 

8.2.X.4
Abnormal Conditions

Void.

8.2.Y
RTK Information Delivery
8.2.Y.1
General

The purpose of RTK Information Delivery procedure is for the E-SMLC to provide the RTK assistance data for the UE to the eNB.

8.2.Y.2
Successful Operation
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Figure 8.2.3.2-1: RTK Information Delivery procedure, successful operation
The E-SMLC initiates the procedure by sending an RTK INFORMATION DELIVERY message. The E-SMLC shall contain the RTK Assistance Data IE in the RTK INFORMATION DELIVERY message when the assistance data needs to be sent to the eNB.
8.2.Y.3
Unsuccessful Operation 
Not applicable.

8.2.Y.4
Abnormal Conditions

Void.

------Start of the Next Change------
9.1.1.13
UTDOA INFORMATION UPDATE

This message is sent by the eNB to indicate that the SRS configuration for the UE, for one or more cells, has changed.

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
	
	-
	

	UL Configuration
	O
	
	9.2.11
	
	YES
	ignore


9.1.1.x
RTK INFORMATION REQUEST

This message is sent by the E-SMLC to indicate to the eNB the need to broadcast RTK GNSS assistance data and require configuration parameters of SIB.

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
	
	-
	

	Data Rate
	O
	
	ENUMERATED (2kbps, 5kbps,10kbps,…)
	
	YES
	ignore


9.1.1.y
RTK INFORMATION RESPONSE
This message is sent by the eNB to indicate to the configuration parameters of SIB for RTK positioning.

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
	
	-
	

	SIB Transmission Characteristics
	M
	
	9.2.xx
	
	YES
	reject


9.1.1.z
RTK INFOMATION FAILURE
This message is sent by the eNB to indicate that no SIB transmissions could be configured for the UE for RTK positioning.

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.w
RTK INFORMATION DELIVERY
This message is sent by the E-SMLC to transmit RTK assistance data to the eNB for RTK positioning. 
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
	
	-
	

	RTK Assistance Data
	M
	
	FFS
	
	YES
	reject


------Start of the Next Change------
9.2.xx
SIB Transmission Characteristics

The purpose of the SIB Transmissions Characteristics information element is to inform the E-SMLC of the TBS and period of SIB transmissions for the purpose of RTK positioning.

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

	TBS
	M
	
	ENUMERATED (B150, B200, B220, B240, …)
	The maximum TBS of SIB transmissions for RTK GNSS positioning. Where B150 corresponds to 150Bytes, and so on.

	Periodicity

	M
	
	ENUMERATED (rf8, rf16, rf32, rf64, rf128, rf256, rf512)  
	Periodicity of the SI-message in radio frames, such that rf8 denotes 8 radio frames, rf16 denotes 16 radio frames, and so on.


------Start of the Next Change------
Asn.1 to be added.
------End of the Changes------
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