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Introduction

During RAN2#77 in Dresden, the stage 2 CR for 3GPP TS 36.305 for support of uplink positioning in LTE was technically endorsed in R2-121030.  This contribution introduces a text proposal to add support of the uplink positioning method to the LPPa interface in TS 36.455[1].  

Discussion

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.

-
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 Transfer
	UPLINK
INFORMATION REQUEST
	UPLINK 

INFORMATION RESPONSE
	UPLINK INFORMATION FAILURE


8.2
Elementary Procedures
8.2.6
Uplink Information Transfer (New)

8.2.6.1
General

The purpose of the Uplink Information Transfer procedure is to allow the E-SMLC to request the eNB to transfer UE radio resource allocation information to the E-SMLC.

8.2.6.2
Successful Operation
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Figure 8.2.6.2-1: Uplink Information Request procedure. Successful operation.
The E-SMLC initiates the procedure by sending an UPLINK INFORMATION REQUEST message.  The eNB responds with UPLINK INFORMATION RESPONSE message that contains the target UE radio resource allocation.

8.2.6.3
Unsuccessful Operation
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Figure 8.2.6.3-1: Uplink Information Request procedure. Unsuccessful operation.
If the eNB is unable to allocate SRS radio resources to the target UE the eNB shall respond with an UPLINK INFORMATION FAILURE message.

8.2.6.4
Abnormal Conditions

Void.
9.1
Message Functional Definition and Content

9.1.1
Messages for Location Information Transfer Procedures
9.1.1.10
UPLINK INFORMATION REQUEST (New)
This message requests the eNB to allocate the UE with persistent or semi-persistent radio resources to support the UPLINK location data collection and return to the E-SMLC what resources could be allocated.
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
	
	-
	-

	Uplink Information Request Item 
	M
	
	9.2.10
	
	Yes
	reject


9.1.1.11
UPLINK INFORMATION RESPONSE (New)
Table 9.1.1.11 shows the message content for UPLINK INFORMATION RESPONSE [2] [3].  All of these parameters should be available internally within the eNB.  
Direction: eNB (  eSMLC.  

	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
	
	-
	-

	Uplink Information Response Item 
	M
	
	9.2.11
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore


9.1.1.12
UPLINK INFORMATION FAILURE (New)
This message is sent by eNB to indicate that the eNB could not allocate SRS radio resources to the target UE.
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


9.2.3
Message Type

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

	Procedure Code
	M
	
	INTEGER (0..255)
	“0” = Error Indication

“1” = Private Message

“2” = E-CID Measurement Initiation

“3” = E-CID Measurement Failure Indication

“4” = E-CID Measurement Report

“5” = E-CID Measurement Termination

“6” = OTDOA Information Exchange

“7” = UPLINK Information Exchange


	Type of Message
	M
	
	CHOICE (Initiating Message, Successful Outcome, Unsuccessful Outcome, 

…)
	


9.2.10 Uplink Information Request Item

This IE is used to request SRS resource allocations for uplink positioning of the UE identified by the Correlation ID.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Correlation ID
	M
	
	9.2.12
	MME correlation ID

	Uplink-Duration
	M
	
	9.2.13
	Number of UE SRS transmissions 

	Uplink-Bandwidth
	M
	
	9.2.14
	Number of resource blocks for UE SRS transmissions


9.2.11 Uplink Information Response Item

This IE is contains the parameters required to construct the uplink SRS for uplink positioning of the UE identified by the Correlation ID.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Correlation ID
	M
	
	9.2.12
	

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

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

	Cell ID
	M
	
	ECGI

9.2.6
	

	TAC
	M
	
	OCTET STRING(2)
	Tracking Area Code

	UL-EARFCN
	M
	
	INTEGER (0..65535, ...)
	Corresponds to NUL for FDD and NDL/UL for TDD in ref. TS 36.101 [2]

	N-UL-RB
	
	
	INTEGER (6..110)
	Transmission bandwidth configuration

ref TS 36.211, 5.2.1

	UL-CyclicPrefixLength
	M
	
	ENUMERATED (Normal, Extended)
	Uplink cyclic prefix ref TS 36.211, 5.2.1

	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.

	PUSCH-ConfigCommon
	M
	
	SEQUENCE
(pusch-ConfigBasic, ul-ReferenceSignalsPUSCH)
	PUSCH configuration

ref TS 36.331, 6.3.2

	SoundingRS-UL-ConfigCommon
	M
	
	SEQUENCE

(Srs-BandwidthConfig, srs-SubframeConfig,ackNackSRS-Si,ultaneousTransmission, srs-MaxUpPts)

	Uplink SRS configuration for periodic sounding 

ref TS 36.331, 6.3.2

	SoundingRS-UL-ConfigDedicated
	M
	
	SEQUENCE

(Srs-Bandwidth, srs-HoppingBandwidth, freqDomainPosition, duration, srs-ConfigIndex, transmissionComb, cyclicShift)
	Uplink SRS configuration for periodic sounding 

ref TS 36.331, 6.3.2

	SoundingRS-UL-ConfigDedicated-v1020
	
	
	SEQUENCE

(Srs-AntennaPort-r10)
	Uplink SRS configuration for periodic sounding 

ref TS 36.331, 6.3.2

	Uplink-Duration
	M
	
	9.2.13
	Number of UE SRS transmissions 


9.2.12   Correlation ID

The Correlation ID IE is used to associate all the messages belonging to the same UPLINK procedure.  Messages originating in either the E-SMLC or eNodeB and belonging to the same UPLINK procedure shall use the same Correlation ID.

The Correlation ID is determined by the MME.

The Correlation ID shall uniquely identify a procedure among all ongoing parallel UPLINK procedures using the same procedure code.

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

	Correlation ID 
	M
	
	INTEGER (0.. 32767)
	Used by the E-SMLC to associate eNodeB messages with a specific location request


9.2.13 Uplink-Duration

The Uplink-Duration IE is used to inform the eSMLC the number of UE transmissions the eNB will allocate for SRS.

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

	SRS-UL-Duration
	M
	
	INTEGER (10.. 100)
	Number of UE transmissions over which SRS resource allocation will persist


9.2.14 Uplink-Bandwidth
The Uplink-Duration IE is used to inform the eSMLC the number of UE transmissions the eNB will allocate for SRS.

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

	SRS-UL-Bandwidth
	M
	
	INTEGER (1.. 110)
	Number of UE resource blocks over which SRS resource allocation will persist
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