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1 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 [1].  It has been agreed that the uplink positioning architecture will support both stand-alone LMUs and LMU functionality integrated in the eNB. The architecture will support interoperability between the two types of LMUs as well. It has also been agreed that the E-SMLC will communicate with the LMU's via an overlay signaling network using the SLm direct interface.
In this contribution, we focus on identifying the stage 3 work for uplink positioning based on agreed stage 2 CR.

2 Interfaces

Uplink positioning requires the addition of one new network interface – the SLm interface. The interface is terminated between a positioning server (E-SMLC) and an LMU. It is used to transport LMUP protocol messages over the E-SMLC-LMU interface.
The LMUP protocol over SLm allows the E-SMLC to correlate the procedures of all LMUs participating in the same position request. Figure 1 below shows the protocol stack for the SLm interface (based on [1]).
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Figure 1

The following new RAN3 Technical Specifications are required:

i. 3GPP TS 36.x10: “E-UTRAN SLm general aspects and principals

ii. 3GPP TS 36.x11: “E-UTRAN SLm interface layer 1

iii. 3GPP TS 36.x12: “E-UTRAN SLm interface signaling transport

iv. 3GPP TS 36.x13: “E-UTRAN SLm interface LMU application protocol (LMUP)

As the agreed protocol stack for the SLm interface in TS 36.305 [2][1] is based on the S1-MME interface stack, we suggest specification documents i), ii) and iii) above follow the equivalent layers of the S1 interface: TS 36.410[4],TS 36.411[5] and TS 36.412[6] respectively.

The SLm application layer protocol (LMUP) details are outlined in next sections of this document.

Proposal 1: The SLm protocol stack interface specifications will reference the respective S1 interface specifications.
3 Protocols

3.1 LPPa  

The LPPa protocol has to be updated to allow following new function ([2]):
· retrieval of UE configuration data from the eNodeBs for support of uplink (e.g., UTDOA) positioning
To address that we suggest adding the following class 1 Elementary Procedures:

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


3.1.1 Uplink Information Exchange

The purpose of the Uplink Information Exchange procedure is to allow the E-SMLC to indicate to the eNB the need to direct the UE transmit SRS signals (up to the maximum SRS bandwidth applicable for the carrier frequency) and to request the eNB to transfer the target UE configuration data for support of uplink positioning.

3.1.1.1 Successful Operation
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Figure xxx: Uplink Information Exchange 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 UE configuration data related to the uplink positioning.

3.1.1.2 Unsuccessful Operation
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Figure xxx: Uplink Information Exchange procedure, unsuccessful operation
If the eNB cannot allocate any UE resources for uplink positioning (resources are not available or the UE has moved to another eNB), the eNB shall respond with an Uplink INFORMATION FAILURE message and indicate the cause failure.
3.2 LMUP

The LMUP protocol, terminated between the E-SMLC and the LMU is used to support the following functions:

- Delivery of target UE configuration data from the E-SMLC to the LMUs.

- Request and delivery positioning measurements from the LMU to the E-SMLC. 

The LMUP protocol is direct point to point between the E-SMLC and the LMU.

3.2.1 LMUP Transactions  

During an Uplink positioning session, the E-SMLC is responsible for selecting the list of cooperating LMUs and requesting each one of them to obtain an UL RTOA measurement.  An LMUP transaction is used between the E-SMLC and an individual LMU in order to transfer the UE configuration data required for uplink positioning and obtain location related measurement.

In order to manage the positioning session and correlate the UL RTOA measurements from different LMUs, the E-SMLC can use the correlationId (or callId) in addition to the transaction id in each message. The correlationId can be used as a key to allow the management of all LMUP, LPPa and LCS-AP (position request from MME) messages. We suggest using the “correlationId” provided by the MME [3] in the initial position request to the E-SMLC to correlate all messages (across all interfaces) associated with same positioning attempt.

---------------------------------------29.171-----------------------------------------------------------

3.2.2 7.4.28
Correlation ID
This IE indicates a specific location session. It is used in order to correlate request/response and an ongoing location session.

Table 7.4.28-1: Correlation ID
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Correlation ID
	M
	
	OCTET STRING (SIZE (4))
	The identifier of a location session in E-UTRAN. It should be unique for all concurrently active location sessions in a particular MME.


----------------------------------------29.171-----------------------------------------------------------

Proposal 2: The correlationId provided by the MME will be used as a key to correlate all messages/transactions across LPPa, LMUP and LCS-AP protocols for the same positioning session. 

Since multiple LMUs are involved in single positioning attempt and LMU could support multiple UL RTOA measurements concurrently, it is essential to allow in LMUP parallel on-going procedures (for different target UEs). The protocol should also allow eSMLC to Abort/Cancel certain LMU procedure if new (higher priority) procedure has to be initiated.

Proposal 3: The LMUP shall allow parallel on-going procedures and capability to cancel/abort on-going procedure.
3.2.3 LMUP Positioning Methods

The LMUP is defined for Uplink positioning methods (UTDOA) only.

3.2.4 LMUP Messages

Each LMUP transaction involves the exchange of one or more LMUP messages between E-SMLC and LMU. The following positioning messages are required for uplink positioning:

i) Measurement Request (from E-SMLC to LMU)

ii) Measurement Response (from LMU to E-SMLC)

iii) Other messages related to link management, error handling, abort…(TBD)
3.2.5 LMUP procedures

The measurement request procedure is used by the E-SMLC to obtain timing measurement (one or more) for a particular target UE from an LMU. Since obtaining UL RTOA measurement requires accumulation of multiple SRS transmissions, it will be essential for E-SMLC to request all LMUs to start accumulating LU RTOA measurement at same time (example same GPS time).
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1. LMUP Measurement Request (assistance data)

2. LMUP Measurement Response (measurements)


The LMU has to responds with one or more timing measurements (including indication of antenna port associated with each measurement)
3.2.6 LMU Node Id

The E-SMLC selects best set of cooperating LMUs based on their geometry relative to the serving cell CGI. It can optionally request certain LMU to perform measurements on multiple sectors. The E-SMLC has to be able to address any specific LMU sector antenna ports. That could be done be defining LMU Node Id (similar to eNB ID) and LMU sector id.

The UL RTOA measurement can be performed by stand-alone LMUs or LMUs-integrated inside eNB. In addition, the stand alone LMU can share the eNB antenna or have its own antenna. The three deployment options are shown in table 1. For options #1 and #3, the LMU id, could be the same as eNB Id, while for option #2 unique ID is required.

Table 1. LMU deployments options
	Option #
	Deployment type
	Sector Id
	LMU_id, port

	1
	LMU sharing RX antenna with eNodeB
	1..

max_num_antenna_sectors
	Equal to the 20 leftmost bits of the Cell Identity IE contained in the E-UTRAN CGI IE (see section 7.4.4 in [3]) of each cell served by the eNB

	2
	LMU with a separate RX antenna
	1..

max_num_antenna_sectors
	20 Bit

	3
	LMU is integrated in eNodeB
	1..

max_num_antenna_sectors
	Equal to the 20 leftmost bits of the Cell Identity IE contained in the E-UTRAN CGI IE (see section 7.4.4 in [3]) of each cell served by the eNB


Proposal 4: The E-SMLC will be able to request UL RTOA measurement from specific LMU antenna sectors (one or more ports possible) using LMU_id and sector_id.
4 Summary

In this contribution we review possible uplink positioning stage 3 work and outline the main changes required to support LTE uplink positioning.

Proposal 1: The SLm protocol stack interface specifications will reference the respective S1 interface specifications.

Proposal 2: The correlationId provided by the MME will be used as a key to correlate all messages/transactions across LPPa, LMUP and LCS-AP protocols for the same positioning session. 
Proposal 3: The LMUP shall allow parallel on-going procedures and capability to cancel/abort on-going procedure.

Proposal 4: The E-SMLC will be able to request UL RTOA measurement from specific LMU antenna sectors (one or more ports possible) using LMU_id and sector_id.
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1. LMUP Measurement Request (assistance data)


2. LMUP Measurement Response (measurements)
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