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Introduction

This document contains an overview of the Network based positioning method and provides a proposal that can be considered for incorporating into TS 36.305.  The network-based method does not require protocol support from UE and requires only protocol support over LPPa only.  
Discussion
RAN1 is currently evaluating the use of Sounding Reference Signal (SRS) and PUSCH under SPS for Network based UE positioning [1]

 REF _Ref273539167 \r \h 
[2].  
The network based positioning method uses Location Measurement Units (LMUs) to obtain timing information of the signal arriving at serving cell or cooperating cell from a UE. Usually the LMU(s) are collocated with the eNodeB. When a location request is initiated from core network or received from the UE, the eSMLC will select the LMUs best able to participate in the location session. Each of the participating LMUs is tasked to obtain the timing measurement by collecting the signals transmitted by the UE. If the SRS is used for positioning, LMU can reconstruct the SRS signal as the sequence is known a priori and use it as the reference for timing measurement.  If PUSCH is used, the serving eNodeB LMU collects the RBs and also detects the UE signal and forwards that as the reference to all of the other participating LMUs so that they can perform correlation for timing measurement. For the SRS case, the UE will need to transmit several SRS signals for accumulation at the LMU for timing measurement.  
4.3
Standard UE Positioning Methods
The standard positioning methods supported for E-UTRAN access are:

-
network-assisted GNSS methods;
-
downlink positioning;
-
enhanced cell ID method.

-    uplink positioning

Hybrid positioning using multiple methods from the list of positioning methods above is also supported.
These positioning methods may be supported in UE-based, UE-assisted/E-SMLC-based, or eNB-assisted versions.  Table 4.3-1 indicates which of these versions are supported in this version of the specification for the standardised positioning methods.

	Method
	UE based
	UE assisted, E-SMLC  based
	eNB  assisted
	UE transparent
	SUPL

	A-GNSS
	Yes
	Yes
	No
	No
	Yes (UE-based; UE-assisted)

	Downlink
	Yes [FFS]
	Yes
	No
	No
	Yes (UE-assisted; UE-based FFS)

	E-CID
	FFS
	Yes
	Yes
	No (DL)
	Yes (UE-assisted; eNB-assisted)

	
	
	
	
	Yes (UL)
	

	Uplink
	No
	No
	Yes
	Yes
	FFS



Table 4.3‑1: Supported versions of UE positioning methods

4.3.4
Uplink Positioning  Method (NEW - FFS)
The uplink positioning makes use of the measured timing at multiple LMU(s) of uplink signals transmitted from UE. The LMU measures the timing of the received signals using assistance data received from the positioning server, and the resulting measurements are used to estimate the location of the  UE. 
The operation of the Uplink positioning  method is described in clause 8.5.
6.3
eNB-terminated protocols

6.3.1
LTE Positioning Protocol Annex (LPPa)

The LTE Positioning Protocol Annex (LPPa) carries information between the eNodeB and the E-SMLC.  It is used to support the following positioning functions:

· E-CID cases where assistance data or measurements are transferred from the eNodeB to the E-SMLC

· data collection from eNodeBs for support of downlink OTDOA positioning (FFS)

· assistance data from the eNodeBs for support of uplink positioning (FFS)

8.5
Uplink positioning method

8.5.1
General

In the uplink positioning method, the UE position is estimated based on timing measurements of  uplink radio signals taken at different LMUs , along with knowledge of the geographical coordinates of the LMUs. In order to calculate the timing measurement, the reference signal transmitted has to be known either a priori or has to be detected at LMU.  

LMUs need to know the characteristics of the signal transmitted by the UE to capture and obtain timing measurements of the uplink signal, for the time required to obtain uplink timing measurements. For example, when SRS signals are transmitted for positioning purposes from UE, the bandwidth, RB allocation, and hopping sequence have to be known. Similarly for PUSCH, these characteristics have to be known as well. The eNB will communicate these characteristic to the e-SMLC. 
The specific positioning techniques used to estimate the UE’s location from these uplink timing measurements are beyond the scope of this specification.

8.5.2
Information to be transferred between E-UTRAN Elements

This sub clause defines the information (e.g., measurement data) that may be transferred between E-UTRAN elements.

8.5.2.1
Information that may be transferred from the E-SMLC to UE

Not applicable to uplink positioning.

8.5.2.2
Information that may be transferred from the UE to E-SMLC

Not applicable for uplink positioning.

8.5.2.3
Information that may be transferred from the eNB to E-SMLC

The information that may be signalled from eNB to the E-SMLC is listed in table 8.5.2-3.

Table 8.5.2-3: Information that may be transferred from eNB to the E-SMLC.

	Parameter Category
	Parameters

	General
	SPS C-RNTI

Serving eNB eCGI, PCI

UL-EARFCN

UL-Bandwidth
Cyclic prefix Config

	SPS
	UL SPS configuration

PRB’s assigned for UL SPS

Hopping flag enabled/disabled
Hopping type and mode

Number of sub-bands

Hopping offset

Hopping bandwidth
Modulation scheme

	SRS
	Bandwidth
Sub-frame configuration

Frequency domain position

Cyclic shift

Duration
Transmission comb
Configuration index
Bandwidth configuration

Hopping Bandwidth
MaxUpPts


8.5.3
Uplink Positioning Procedures (NEW)
The procedures described in this sub clause support Uplink positioning information obtained by the eNodeB and provided to the E-SMLC using LPPa.  

NOTE:
Uplink  positioning does not require LCS support in the UE and therefore, works also with legacy UEs.  

8.5.3.1
Position Capability Transfer Procedure

The position capability transfer procedure is not applicable to Uplink positioning.

8.5.3.2 
Assistance Data Delivery Procedure

The assistance data delivery procedure is not applicable to Uplink positioning.

8.5.3.3 
Position Measurement Procedure

The purpose of this procedure is to enable the E-SMLC to request position information from the eNodeB.

8.5.3.3.1

E-SMLC-initiated Position Measurement
Figure 8.5.3-1 shows the Position Measurement operations for the uplink  method when the procedure is initiated by the E-SMLC. 
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Figure 8.5.3-1: E-SMLC initiated Position Measurement Procedure.
(1)
The E-SMLC sends an LPPa PDU of type Uplink Information Request to the eNB.  This request includes an indication that the eNodeB is to support an Uplink location procedure and the ID information of the UE to be located. 

 (2a)    The eNodeB will also determine when and if it is able to configure the UE to transmit SRS signal for positioning.
(2b)
The eNodeB determines when and if it is able to configure the UE with persistent (or semi-persistent) resources and for how long those resources will persist.
(3) If, as a result of step 2a and step 2b, the eNodeB determines that SRS and/or SPS of PUSCH are possible, it sends an Uplink Information Response to the E-SMLC. The Uplink Information Response message indicates whether SRS transmission has been selected and the relevant SRS parameters if it has. It also indicates if persistent resources for SPS have been allocated and the relevant SPS parameters if they have. If neither SRS nor SPS could be configured, the eNodeB sends an Uplink Information Failure message providing the failure reason. 
(4) The eNodeB configures the UE with persistent (or semi-persistent) resources as determined in step and or with SRS transmission (2a and 2B).
(5)
If the eNodeB has to change the resource allocation or perform a handover of the UE the eNodeB sends an LPPa PDU of type Uplink Reset to the E-SMLC.   
(6)
If the signalling connection to the UE terminates the serving eNodeB sends an LPPa PDU of type Uplink Abort to the E-SMLC.
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