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Introduction

This document contains a text proposal to introduce a framework for UTDOA positioning method into TS 36.305. Since UTDOA is an uplink network-based method, it has no impacts on the UE and requires protocol support over LPPa only. The enclosed text proposal is intended to capture this protocol support. In addition, the document provides insight to the required protocol updates for UTDOA.
Discussion
The system architecture discussed in RAN1 for UTDOA positioning [1] is based on using the SPS (semi-persistent scheduling) configuration allocated for VOIP calls to obtain UTDOA measurement. The E-SMLC selects the best set of neighbour sites to participate in a location. Each one of the neighbour site LMUs is tasked to obtain UTDOA measurement by collecting the uplink SPS RB’s allocated for VOIP. The serving eNodeB LMU collects the SPS RB’s, but it also detects the UE signal and forwards that to all neighbour LMUs so that they can perform correlation for TDOA measurement. Since UTDOA measurement is integrated / accumulated over relatively long period of time(~1sec), it is required that UE transmits on the same RBs during that period. 

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.

-    UTDOA method
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)
	

	UTDOA
	No
	No
	Yes
	Yes
	FFS



Table 4.3‑1: Supported versions of UE positioning methods

4.3.4
UTDOA Method (NEW - FFS)
The U-TDOA positioning method is based on network measurements of the Time Of Arrival (TOA) of a signal sent from the UE and received at four or more LMUs. The LMU’s perform both a demodulation function of obtaining the reference signal and cross-correlation function to obtain the TOA measurement. The method requires LMUs in the geographic vicinity of the UE to be positioned to accurately measure the TOA of the UE signal. Since the geographical coordinates of the measurement units are known, the UE position can be calculated via hyperbolic trilateration. This method will work with existing UEs without any modification.

The operation of the UTDOA method is described in clause 8.4.

6.3
eNB-terminated protocols

6.3.1
LTE Positioning Protocol Annex (LPPa)

The LTE Positioning Protocol Annex (LPPa) carries information between the eNode B 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 eNode B to the E-SMLC

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

· assisting data from the eNodeBs for support of UTDOA (FFS)

8.4
UTDOA method

8.4.1
General

The U-TDOA method calculates the location of a transmitting UE by using the difference in time of arrival of signals at different LMUs. A set of LMU’s is tasked to sample the UE signal at the same time. The time required for a signal transmitted by a UE to reach a U-TDOA capable LMU is proportional to the length of the transmission path between the UE and the U-TDOA capable LMU. In order to calculate the TOA measurement, one of the LMU site’s is selected to detect the UE signal and create “reference signal”. That site is usually the site closest to the UE, and normally generates the highest signal level as well as the highest SNR. It is normally co-located with the serving e-NodeB. The reference signal is forwarded to all neighbour sites for cross-correlation and TOA estimation.

In order to obtain TDOA measurement the LMUs needs to know the characteristics of the signal transmitted by the UE (bandwidth, RB allocation, hopping….) for the time period required to calculate TOA measurement. These characteristics have to be static (persistent allocation). During VOIP calls an SPS configuration is used on the UL with persistent resources allocated for the initial HARQ transmission at least. The eNodeB has to communicate to the E-SMLC the SPS configuration and the L1/L2 control signalling associated with uplink SPS configuration.
The U-TDOA method does not require knowledge of the time the UE transmits nor does it require any new functionality in the UE. 

The specific positioning techniques used to estimate the UE’s location from these TOA measurements are beyond the scope of this specification.

8.4.2
Information to be transferred between E-UTRAN Elements

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

8.4.2.1
Information that may be transferred from the E-SMLC to UE

Not applicable to UTDOA positioning.

8.4.2.2
Information that may be transferred from the UE to E-SMLC

Not applicable for UTDOA positioning.

8.4.2.3
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 8.4.2-3.

Table 8.4.2-3: Information that may be transferred from eNB to the E-SMLC.

	Information 

	Persistent allocation resources (SPS configuration and L1/L2 signalling)

	Hopping mode information

	SPS-RNTI


8.4.3
UTDOA Positioning Procedures (NEW)
The procedures described in this subclause support UTDOA positioning information obtained by the eNodeB and provided to the E-SMLC using LPPa.  

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

8.4.3.1
Position Capability Transfer Procedure

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

8.4.3.2 
Assistance Data Delivery Procedure

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

8.4.3.3 
Position Measurement Procedure

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

8.4.3.3.1

E-SMLC-initiated Position Measurement

Figure 8.4.3-1 shows the Position Measurement operations for the UTDOA method when the procedure is initiated by the E-SMLC.
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Figure 8.4.3-1: E-SMLC initiated Position Measurement Procedure.
(1)
The E-SMLC sends an LPPa PDU of type Request Location Information to the eNB. This request includes indication of UTDOA information and required response time. 

(2)
If the E-SMLC in step (1) requested UTDOA information and the UE has no uplink SPS resources allocated, the eNodeB configures the UE with persistent (or semi-persistent) resources as specified in [14]. 

(3)
The eNode B sends an LPPa PDU of type Provide Location Information to the E-SMLC, before the response time provided in step 1 elapsed, and includes the persistent resources allocated to the UE .  If the eNode B is unable to instigate required RRC procedures to configure the UE, or the response time elapsed before any of the requested measurements were obtained, the eNode B sends an LPPa PDU of type Error instead, providing the error reason.
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