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Introduction
RAN2 has technically endorsed the CR [1] for uplink positioning which covers the stage-2 specification. Based on the CR, this document contains a text proposal to add support for uplink positioning method into TS 36.455[2]. 
Text Proposal
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


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.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 requested resources are not available, the eNB may assign other resources (or no resources e.g. if none are available) and report the resource allocation to the E-SMLC 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.
9
Elements for LPPa Communication

[some text omitted]
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
	ignore

	SRS Configuration
	M
	
	9.2.z
	
	YES
	ignore

	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


9.2
Information Element definitions

[some text omitted]
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
	
	TBD
	The number of periodic SRS transmissions requested

	Bandwidth
	M
	up to the maximum SRS bandwidth applicable for the carrier frequency)
	TBD
	The requested bandwidth of the SRS transmissions. 


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
	
	
	

	ECGI
	M
	
	ECGI 
9.2.6
	E-UTRAN Cell Global Identifier of the serving cell

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

	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}
	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.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

	srs-BandwidthConfig
	M
	
	ENUMERATED {bw0, bw1, bw2, bw3, bw4, bw5, bw6, bw7}
	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]

	Sub-frame Configuration
	M
	
	ENUMERATED {sc0, sc1, sc2, sc3, sc4, sc5, sc6, sc7, sc8, sc9, sc10, sc11, sc12, sc13, sc14, sc15}
	SRS SubframeConfiguration. See TS 36.211, [table 5.5.3.3-1] applies for FDD whereas TS 36.211, [21, table 5.5.3.3-2] applies for TDD. sc0 corresponds to value 0, sc1 to value 1 and so on

	SRS Bandwidth
	M
	
	ENUMERATED {bw0, bw1, bw2, bw3}
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	srs-HoppingBandwidth
	M
	
	ENUMERATED {hbw0, hbw1, hbw2, hbw3}
	see TS 36.211 [21, 5.5.3.2] where hbw0 corresponds to value

0, hbw1 to value 1 and so on

	freqDomainPosition
	M
	
	(RRC 
	see TS 36.211 [21, 5.5.3.2].

	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
	
	TBD
	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}
	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

	ackNackSRS-SimultaneousTransmission
	M
	
	boolean
	

	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.


Reference 
[1] R2-121030, Technical Endorsed CR on TS 36.305, RAN2
[2] 3GPP TS 36.455
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