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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 TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Elementary Procedure: LPPa protocol consists of Elementary Procedures (EPs). An 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 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].

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

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

S1AP
S1 Application Protocol

UE
User Equipment

UL
Uplink
UTDOA
Uplink Time Difference of Arrival
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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.
-
Uplink Information Transfer. This function allows the eNB to exchange information with the E-SMLC for the purpose of uplink positioning (e.g., UTDOA).
-
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)

	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

	Uplink Information Transfer
	Uplink Information Exchange

	Reporting of General Error Situations
	Error Indication
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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

	Uplink Information Exchange
	UPLINK INFORMATION REQUEST
	UPLINK INFORMATION RESPONSE
	UPLINK 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

	Error Indication
	ERROR INDICATION


8.2
Location Information Transfer Procedures

[Some text omitted]
8.2.5
OTDOA Information Exchange

8.2.5.1
General

The purpose of the OTDOA Information Exchange procedure is to allow the E-SMLC to request the eNB to transfer OTDOA information to the E-SMLC.

8.2.5.2
Successful Operation
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Figure 8.2.5.2-1: OTDOA Information Exchange procedure, successful operation
The E-SMLC initiates the procedure by sending an OTDOA INFORMATION REQUEST message. The eNB responds with OTDOA INFORMATION RESPONSE message that contains OTDOA information related to the relevant cells.

8.2.5.3
Unsuccessful Operation
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Figure 8.2.5.3-1: OTDOA Information Exchange procedure, unsuccessful operation
If the eNB does not have any OTDOA information to report, the eNB shall respond with an OTDOA INFORMATION FAILURE message.

8.2.5.4
Abnormal Conditions

Void.
8.2.x
Uplink Information Exchange

8.2.x.1
General

The purpose of the Uplink Information Exchange procedure is to allow the E-SMLC to indicate to the serving eNB the need to configure the UE to transmit periodic SRS signals and also for the E-SMLC to retrieve the UE configuration data (e.g., the configured SRS signal characteristics) from the eNB. This UE configuration data can subsequently be provided by the E-SMLC to LMUs in order for uplink measurements to be taken.

8.2.x.2
Successful Operation
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Figure 8.2.x.2-1: Uplink Information Exchange procedure, successful operation
The E-SMLC initiates the procedure by sending an UPLINK INFORMATION REQUEST message to the eNB. This message contains the bandwidth and number of SRS transmissions desired. If the eNB is able to allocate and configure the UE with the requested SRS transmissions (or any SRS transmissions below that requested by the E-SMLC, for example in the case of a resource shortage within the eNB), the eNB shall reply with the UPLINK INFORMATION RESPONSE message.

The UPLINK INFORMATION RESPONSE message contains the detailed SRS signal characteristics that have been configured in the UE. This information allows an LMU to identify and perform measurements on the SRS transmissions from the UE.

8.2.x.3
Unsuccessful Operation
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Figure 8.2.x.3-1: Uplink Information Exchange procedure, unsuccessful operation
If the eNB is unable to allocate or configure any SRS transmissions in the UE, the eNB shall respond with an UPLINK INFORMATION FAILURE message.

8.2.x.4
Abnormal Conditions

Void.
8.3

Management Procedures

8.3.1
Error Indication

8.3.1.1
General

The Error Indication procedure is initiated by a node to report detected errors in one incoming message, provided they cannot be reported by an appropriate failure message.

8.3.1.2
Successful Operation
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Figure 8.3.1.2-1: Error Indication procedure, E-SMLC originated, successful operation
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Figure 8.3.1.2-2: Error Indication procedure, eNB originated, successful operation

When the conditions defined in clause 10 are fulfilled, the Error Indication procedure is initiated by an ERROR INDICATION message sent from the receiving node.

The ERROR INDICATION message shall contain at least either the Cause IE or the Criticality Diagnostics IE.

8.3.1.3
Abnormal Conditions 

Not applicable.
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9
Elements for LPPa Communication

9.0
General

Sub clauses 9.1 and 9.2 describe the structure of the messages and information elements required for the LPPa protocol in tabular format. Sub clause 9.3 provides the corresponding ASN.1 definition. 

The following attributes are used for the tabular description of the messages and information elements: Presence, Range Criticality and Assigned Criticality. Their definition and use can be found in TS 36.413 [3].

9.1
Message Functional Definition and Content

9.1.1
Messages for Location Information Transfer Procedures
[some text omitted]
9.1.1.9
OTDOA INFORMATION FAILURE

This message is sent by eNB to indicate that the OTDOA information cannot be provided.

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.x
UPLINK INFORMATION REQUEST
This message is sent by the E-SMLC to request the eNB to allocate and configure the UE with periodic SRS transmissions for uplink positioning, and return the details of the configured resources to the E-SMLC.

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
	
	-
	

	Requested SRS Transmissions
	M
	
	9.2.x
	
	YES
	reject


9.1.1.y
UPLINK INFORMATION RESPONSE
This message is sent by the eNB to provide the details of the configured SRS resources for uplink positioning to the E-SMLC.

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
	
	-
	

	General Uplink Configuration
	
	
	9.2.y
	
	YES
	reject

	SRS Configuration
	M
	
	9.2.z
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore


9.1.1.z
UPLINK INFORMATION FAILURE

This message is sent by the eNB to indicate that no SRS transmissions could be allocated or configured within the UE for uplink 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


9.1.2
Messages for Management Procedures

9.1.2.1
ERROR INDICATION

This message is used to indicate that some error has been detected in the eNB or in the E-SMLC.

Direction: E-SMLC ( eNB and eNB ( E-SMLC.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	ignore

	LPPa Transaction ID
	M
	
	9.2.4
	
	–
	

	Cause
	O
	
	9.2.1
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore
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9.2
Information Element definitions

[some text omitted]
9.2.9
PRS Muting Configuration
The PRS Muting Configuration IE is used to describe the configuration of PRS muting patterns for the concerned cell, according to TS 36.211 [6] and TS 36.133 [8].
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE PRS Muting Configuration
	M
	
	
	

	> Two
	M
	
	BIT STRING (2)
	If a bit is set to "0", it indicates that the PRS is muted in the corresponding PRS positioning occasion (numbering from any sub frame for which SFN=0) in a periodic cycle of length equal to the length of the bit string

	> Four
	M
	
	BIT STRING (4)
	Same as above

	> Eight
	M
	
	BIT STRING (8)
	Same as above

	> Sixteen
	M
	
	BIT STRING (16)
	Same as above


9.2.x
Requested SRS Transmissions
The purpose of the Requested SRS Transmissions information element is to inform the eNB of the number and bandwidth of periodic SRS transmissions requested of the UE for the purpose of uplink positioning.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	NumberOfTransmissions
	M
	
	INTEGER (10..500)
	The number of periodic SRS transmissions requested

	Bandwidth
	O
	
	ENUMERATED {n6, n15, n25, n50, n75, n100}
	The requested bandwidth of the SRS transmissions. If not provided, full system bandwidth is assumed.

The value corresponds to the transmission bandwidth configuration, NRB, in uplink, see TS 36.101 [table 5.6-1]. Value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on.


9.2.y
General Uplink Configuration
The purpose of the General Uplink Configuration information element is to inform the E-SMLC of the uplink signal configuration parameters that are not specific to SRS.

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

	C-RNTI
	M
	
	BIT STRING (size(16))
	Cell Radio Network Temporary Identifier

	ECGI
	M
	
	ECGI 

9.2.6
	E-UTRAN Cell Global Identifier of the PCell

	PCI
	M
	
	INTEGER (0..503, …)
	Physical Cell Identifier of the PCell

	UL-EARFCN
	M
	
	INTEGER (0..65535, …)
	The uplink E-UTRA carrier frequency of the PCell

	TA Type1
	M
	
	INTEGER (0..7690)
	According to mapping in TS 36.133 [8]

	TA Type2
	O
	
	INTEGER (0..7690)
	According to mapping in TS 36.133 [8]


9.2.z
SRS Configuration
The purpose of the SRS Configuration information element is to inform the E-SMLC of the SRS configuration that the UE has been instructed to transmit for uplink positioning purposes.

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

	CellsWithSrsConfigured
	M
	<0..maxNoSrsCells>
	
	Information below included for each serving cell in which SRS is configured

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

	  >UL-EARFCN
	M
	
	INTEGER (0..65535, …)
	The uplink E-UTRA carrier frequency

	  >Cyclic Prefix Length
	M
	
	ENUMERATED {len1, len2}
	Uplink cyclic prefix length see 36.211 [5.2.1] where len1 corresponds to normal cyclic prefix and len2 corresponds to extended cyclic prefix

	  >UL-Bandwidth
	M
	
	ENUMERATED {n6, n15, n25, n50, n75, n100}
	Uplink system  bandwidth configuration, NRB, in uplink, see TS 36.101 [table 5.6-1]. Value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on.

	  >srs-BandwidthConfig
	M
	
	ENUMERATED {bw0, bw1, bw2, bw3, bw4, bw5, bw6, bw7}
	Cell-specific SRS bandwidth configuration.

CSRS, see TS 36.211 [tables 5.5.3.2-1, 5.5.3.2-2, 5.5.3.2-3 and 5.5.3.2-4]

	  >SRS Bandwidth
	M
	
	ENUMERATED {bw0, bw1, bw2, bw3}
	UE-specific SRS bandwidth configuration.


[image: image13.wmf]SRS
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, see TS 36.211 [tables 5.5.3.2-1, 5.5.3.2-2, 5.5.3.2-3 and 5.5.3.2-4]

	  >srs-AntennaPort
	M
	
	ENUMERATED {an1, an2, an4, spare1}
	The number of antenna ports used for periodic sounding reference signal transmission, see TS 36.211 [21, 5.5.3].

	  >freqDomainPosition
	M
	
	INTEGER (0..23)
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	  >srs-HoppingBandwidth
	M
	
	ENUMERATED {hbw0, hbw1, hbw2, hbw3}
	SRS frequency hopping bandwidth configuration
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, see TS 36.211 [21, 5.5.3.2] where hbw0 corresponds to value 0, hbw1 to value 1 and so on.

	  >Cyclic Shift
	M
	
	ENUMERATED {cs0, cs1, cs2, cs3, cs4, cs5, cs6, cs7}
	n_SRS. See TS 36.211 [5.5.3.1], where cs0 corresponds to 0 etc

	  >NumberOfTransmissions
	M
	
	INTEGER (1..500)
	The number of periodic SRS transmissions the eNB intends for the UE to transmit.

	  >Transmission Comb
	M
	
	INTEGER (0..1)
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	  >SRS Configuration Index
	M
	
	INTEGER (0..1023)
	ISRS. See TS 36.213 [table 8.2-1]

	  >Max Up Pts
	O
	
	ENUMERATED {true}
	Used for TDD only.

srsMaxUpPts, see TS 36.211 [5.5.3.2]. If this field is present, reconfiguration of 
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 applies for UpPts, otherwise reconfiguration does not apply

	  >GroupHoppingEnabled
	M
	
	boolean
	Group-hopping-enabled, see TS 36.211 [21, 5.5.1.3].

	  >groupAssignmentPUSCH
	M
	
	
	parameter 
[image: image18.wmf]ss

D

 [36.211, 5.5.1.3], included when SRS sequence hopping is used [36.211, 5.5.1.4] and not included otherwise

	  >SFN
	M
	
	BIT STRING (SIZE (10))
	SFN at which first SRS for UL  positioning occurs

	  >SFN Initialisation Time
	M
	
	BIT STRING (64)
	Time in seconds relative to 00:00:00 on 1 January 1900 where binary encoding of the integer part is in the first 32 bits and binary encoding of the fraction part in the last 32 bits. The fraction part is expressed with a granularity of 1 /2**32 second.


	Range bound
	Explanation

	maxNoSrsCells
	Maximum no. of cells that can be reported with SRS configuration. Value is 2.
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