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------Start of the First Change------
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

BSSID
Basic Service Set IDentifier

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
HESSID
Homogeneous Extended Service Set IDentifier

IE
Information Element

LCS
LoCation Services

LPP
LTE Positioning Protocol

LPPa
LTE Positioning Protocol Annex

MME
Mobility Management Entity

NW
Network

OTDOA
Observed Time Difference of Arrival

RSSI
Received Signal Strength Indicator
RTK
Real Time Kinematics
S1AP
S1 Application Protocol

SRS
Sounding Reference Signal

SSID
Service Set IDentifier 

TP
Transmission Point

UE
User Equipment

UL
Uplink

UTDOA
Uplink Time Difference of Arrival

WLAN
Wireless Local Area Network
------Start of the Next 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.
-    Assistance Data Transfer. This function allows the eNB to exchange information with the E-SMLC for the purpose of enhancing 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

	Assistance Information Transfer
	a) Assistance Information Exchange  
b) Assistance 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

	Assistance Information Exchange
	ASSISTANCE INFORMATION REQUEST
	ASSISTANCE INFORMATION RESPONSE
	ASSISTANCE 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

	Assistance Information Delivery
	ASSISTANCE 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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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
Assistance Information Exchange

8.2.X.1
General

The Assistance Information Exchange procedure is initiated by the E-SMLC to indicate to the eNB the need of broadcasting the 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: Assistance Information Exchange procedure, successful operation
The E-SMLC initiates the procedure by sending ASSISTANCE INFORMATION REQUEST message to the eNB. If the eNB is able to configure broadcasting for positioning assistance data, the eNB shall reply with the ASSISTANCE INFORMATION RESPONSE message.
If the Broadcast Request IE is included in the ASSISTANCE INFORMATION REQUEST message and set to "update", the eNB may send update broadcasting configuration to the E-SMLC in the ASSISTANCE INFORMATION RESPONSE message. If the Broadcast Request IE is included in the ASSISTANCE INFORMATION REQUEST message and set to "stop", the eNB may stop broadcasting the assistance information.
If the SIB Transmission Characteristics IE is included in the ASSISTANCE INFORMATION REQUEST message, the eNB shall consider the SIB configuration requirement from the E-SMLC when configuring the broadcasting.
The ASSISTANCE INFORMATION RESPONSE message contains the configuration parameters of SIB. If the SIB Transmission Characteristics IE is received by the E-SMLC in the ASSISTANCE INFORMATION RESPONSE message, the E-SMLC shall segment the assistance data according to the configuration parameters of SIB if needed.

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

8.2.X.4
Abnormal Conditions

Void.

8.2.Y
Assistance Information Delivery
8.2.Y.1
General

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

8.2.Y.2
Successful Operation
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Figure 8.2.Y.2-1: Assistance Information Delivery procedure, successful operation
The E-SMLC initiates the procedure by sending an ASSISTACNE INFORMATION DELIVERY message. The E-SMLC shall include the Assistance Data IE in the ASSISTANCE 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
ASSISTANCE INFORMATION REQUEST

This message is sent by the E-SMLC to indicate to the eNB the need of broadcasting positioning assistance data and requiring 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
	
	-
	

	Broadcast Request
	O
	
	ENUMERATED (update, stop, …)
	Type of request is required.
	
	

	Assistance Data
	
	1 .. <maxnoAssistDatatypes>
	
	
	
	

	>SIB Transmission Characteristics
	O
	
	9.2.xx
	
	YES
	ignore


	Range bound
	Explanation

	maxnoAssistDatatypes
	Maximum no. of assistance data types that can be requested to broadcast. Value is FFS.


9.1.1.y
Assistance INFORMATION RESPONSE
This message is sent by the eNB to indicate to the configuration parameters for 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
	
	-
	

	Assistance Data
	
	1 .. <maxnoBroadcasttypes>
	
	
	
	

	>SIB Transmission Characteristics
	O
	
	9.2.xx
	
	YES
	ignore


	Range bound
	Explanation

	maxnoBroadcasttypes
	Maximum no. of assistance data types that can be broadcasted. Value is FFS.


9.1.1.z
ASSISTANCE INFOMATION FAILURE
This message is sent by the eNB to indicate that no SIB transmissions could be configured for the UE for 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
ASSISTANCE INFORMATION DELIVERY
This message is sent by the E-SMLC to transmit assistance data to the eNB for 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
	
	-
	

	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 a specific assistance data.

	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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