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1 Introduction

This document introduces a framework to identify the specification of the interconnection between E-SMLC and the LMU. 
2 Discussion 
2.1 General Aspects
2.1.1 E-UTRAN UE Positioning Architecture

RAN2 has technically endorsed the CR [1] for uplink positioning which covers the stage-2 specification. A new interface, SLm, shown below in Figure 1, was identified in the uplink positioning architecture between E-SMLC and LMU.
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Figure 1 E-UTRAN UE Positioning Architecure
The SLm interface is used to deliver target UE configuration data from the E-SMLC to the LMU and request and deliver positioning measurements from the LMU to the E-SMLC. The interface is terminated between a positioning server (E-SMLC) and an LMU.
2.1.2 General Principal for SLm interface
The general principles for the specification of the SLm interface are as follows:

-
the SLm interface should be open;

-
the SLm interface shall support the exchange of signalling information between the e-SMLC and LMU;
-
from a logical standpoint, the SLm is a point-to-point interface between an E-SMLC  and an LMU. A point-to-point logical interface should be feasible even in the absence of a physical direct connection between the e-SMLC and LMU.
2.1.3 Objective of the SLm interface 

The SLm interface specification shall facilitate the following:

-
inter-connection of e-SLMC with LMU(s) supplied by different manufacturers;

2.1.4 SLm interface capabilities 
The SLm interface supports:

· Procedures to establish, maintain and release a connection between E-SMLC and LMU

· Delivery of target UE configuration data from the E-SMLC to the LMU

· Delivery of positioning measurements from the LMU to the E-SMLC

2.1.5 SLm interface characteristics
2.1.6 Use of SCTP
The SCTP (IETF RFC 4960 [7]) is used to support the exchange of SLm Application Protocol, named LMU Protcol (LMUP), signalling messages between an E-SMLC and an LMU.
2.2 Functions of the SLm interface protocols
The SLm interface supports the following functionality  

· E-SMLC to monitor the operating status of the LMU

· Delivery of the target UE configuration data from the E-SMLC to the LMU

· Delivery of positioning measurements from the LMU to the E-SMLC
· Transaction management - allowing the E-SMLC to relate all LMU positioning procedures to the location session identified by the “correlationId” provided by the MME on the SLs interface

2.3 SLm Interface Protocol Structure 
The radio network signalling over SLm consists of the LMU Application Protocol (LMUP). The LMUP protocol consists of mechanisms to handle all procedures between the E-SMLC and LMU.
Figure 6.1 shows the protocol structure for SLm following the structure described in [1].
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Figure 2 Interface protocol structure for SLm

 The support of any suitable layer 1 technique - like point-to-point or point-to-multipoint techniques shall not be prevented. The support of any suitable data link layer protocol, e.g. PPP, Ethernet, etc., shall not be prevented.
2.4 Transaction Management

At any instance in time, one protocol peer may have more than one ongoing LMUP procedure.  A capability exchange procedure informs the E-SMLC how many simultaneous Uplink Measurement procedures the LMU supports.
Procedures relating to an individual LCS-AP Location Request are correlated to the request using a unique LMUP transactionId generated by the E-SMLC. This LMUP transactionId is present in all request and response messages related to an ongoing location request. The E-SMLC is responsible for mapping this LMUP transactionId to the related LCS-AP Location Request procedure.

2.5 Signaling Procedure

List of Signaling Procedures
	Class 2 Procedure
	Initiating Message 
	Response Message

	Capability Exchange
	Capability Request
	Capability Response

	Uplink Measurement
	Measurement Request 
	Measurement Response 

	LMU status 
	Status Request
	Status Response

	Reset Uplink Positioning
	Measurement Reset
	Reset Acknowledgement 


	Class 1 Procedure
	Initiating Message 

	LMU Status Report
	Status Response 


2.5.1 Capability Exchange

The Capability Exchange procedure is used by the E-SMLC to retrieve the capabilities of the LMU. This includes the number of simultaneous Uplink Measurement procedures that are supported, as well as information such as the geographic location of the LMU.
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1. LMUPCapability Request 
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2.5.2 Uplink Measurement
The uplink measurement procedure is used by the E-SMLC to obtain timing measurement for a particular target UE from an LMU.
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1. LMUP Measurement Request (trId, assistance data)

2. LMUP Measurement Response (trId, measurements)


1.  The E-SMLC sends a measurement request to the LMU. The measurement request identifies the UE to be positioned and contains the assistance data (including SRS signal characteristics) needed to obtain the measurements.

2.
In response to step 1, the LMU transfers measurements to the E-SMLC, reflecting the LMUP transactionId received in the request to allow the E-SMLC to correlate the response.
The following parameters would be transferred from E-SMLC to LMU under Measurement Request Message  . 

Table 1 LMUP Measurement Request

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

	Trid
	
	TBD
	TBD
	Transaction ID

	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.

	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]

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

	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


2.5.3 LMU Status
E-SMLC sends a request to the LMU to obtain the operating status of the LMU. The LMU will respond with a Status Response Message.
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1. LMUP Status  Request 

2. LMUP Status Response 


The status response message will indicate whether the LMU is active, busy or in an Error condition. LMU can also send an unsolicited Status Response without any initiation from the E-SMLC.
2.5.4 Reset Uplink Positioning
Reset Uplink Positioning procedure would be used to communicate both early termination of the ongoing measurement request and/or change of previously communicated assistance data. Parameters within this message would communicate the reason for the reset along with any new assistance data if available. The LMU would send a response to E-SMLC to acknowledge the LMUP Reset request.
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1. LMUP Reset (trId, assistance data) 

2. LMUP Reset Response (trId) 


3 Conclusion

This document provides an outline that could be used to capture the stage-3 specification for the E-SMLC and LMU interconnection. 
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