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1 Introduction
RAN2 has received an LS [1] from RAN1, where RAN2 is asked to provide a feedback if there is any concern with the following measurement definition:

	Definition
	The UL Relative Time of Arrival (TUL-TOA ) is the start of sounding reference signals (SRS) from UE transmitted from cell i (TRxi) received at measurement cell j at the reference time (TRefj), defined as TRxj – TRefi.  The reference time of measurement cell j (TRefj) is defined as the start of the SRS symbol of the subframe at the measurement cell j. The reference point for the UL time of arrival shall be the antenna connector of the eNB. 


In this contribution, we address some technical aspects and concerns with the UTDOA measurement definition from the RAN2 point of view.
2 Technical issues with the proposed UTDOA measurement definition
From the RAN2 point of view, at least the following technical aspects related to architecture and LMU deployment are essential for the UTDOA measurement definition discussion:

· Sufficient support of the agreed deployment options, including the support for LMUs with standalone antennas,
· Implications of antenna sharing on eNodeB sites,
· Support for multiple LMUs per cell,

· The implication of the requirements for multi-site measurements on the measurement definition.
Next, we describe in more detail each of the aspects in the list above.
2.1 Support for LMUs with standalone antennas

It has been agreed in [2] that UTDOA architecture and call procedure will support standalone LMUs as well as LMUs integrated into the eNB. It has been a common understanding that standalone LMUs imply also a possibility to have LMUs with standalone atennas (e.g., see Figure 1). To allow for such flexibility RAN2 has agreed to define the SLm interface between E-SMLC and LMU to be used as a transport for LMUP protocol messages over the interface between the two nodes.
This would give the desired flexibility with LMU deployment choices. The latter is particularly important to enhance hearability of SRS signals in areas with potential hearability problems. This is crucial for UTDOA, given that the signals have to be measured in at least four (in practice even more) locations with a good geometry. Figure 2 illustrates some areas (red-marked) with potential hearability issues, where in one example the UE signal measured at a neighbor site is interfered by UEs served by that site’s cell, and in another example the signals transmitted by power-limited UEs may have issues with being measured or “hearable” at the necessary number of sites with good geometry. By “standalone LMUs”, as agreed in RAN2, we understand LMUs with standalone antennas. Supporting LMUs with standalone antennas allows for optimizing UTDOA measurement site locations and thus improving performance.
However, the UTDOA measurement proposed in [1] is measured at eNodeB antenna port, which limits the flexibility above.

Proposal 1: 

· Ensure that LMUs with standalone antennas are supported, and

· Define also a measurement with the reference point at the antenna connector of the LMU (physical node).
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Figure 1. UE Positioning architecture applicable to E-UTRAN.
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Figure 2. UTDOA positioning (red zones: potential hearability issues).

2.2 The implication of antenna sharing on eNodeB sites
Antenna sharing with eNodeB is another possible deployment alternative for LMUs. However, it may have some implications on eNodeB antenna site design, which may restrict the site-configuration flexibility and may impose some constraints on antenna site configurations. Further, performance of other measurements and transmissions at the same site may degrade with shared antennas. It is thus important that the other-service quality is maintained when LMUs and eNodeBs are sharing the antenna.
Proposal 2: LMUs with standalone antennas should be the baseline when defining the UTDOA measurement and requirements; however, it is even more preferred that the standard equally supports all agreed deployment options.
2.3 Support for multiple LMUs per cell

The measurement is defined for cell i and cell j. In case multiple LMUs are used per cell, it is not clear with the current UTDOA measurement definition e.g. how two measurements from two different LMUs can be distinguished. As a consequence having multiple LMUs per cell does not seem to be supported. Furthermore, it is not clear whether an LMU is associated with a unique cell. It is therefore suggested not to associate UTDOA measurements with cells.
Proposal 3:  UTDOA measurements are not associated with cells.

2.4 Requirements for multi-site measurements

The UTDOA measurements are to be performed by different LMUs, which implies different reference times and possibly synchronization, according to the Relative time of arrival measurement definition proposed by RAN1 in [1]. Defining Absolute time of arrival as the UL measurement for UTDOA would effectively avoid these issues.
Proposal 4: Define Absolute time of arrival as the UL measurement for UTDOA.
3 Summary

It is proposed for RAN2 to consider the technical arguments discussed in this contribution related to the UTDOA defionition and furher discuss and if possible agree on the proposals:

· Proposal 1: Ensure that LMUs with standalone antennas are supported, and define also a measurement with the reference point at the antenna connector of the LMU (physical node).
· Proposal 2: LMUs with standalone antennas should be the baseline for defining the UTDOA measurement and requirements; however, it is even more preferred that the standard equally supports all agreed deployment options.
· Proposal 3:  UTDOA measurements are not associated with cells.

· Proposal 4: Define Absolute time of arrival as the UL measurement for UTDOA.

One example of the UTDOA measurement definition addressing the technical concerns above could be formulated as follows:
	Definition
	The UL Absolute Time of Arrival (TUL-ATOA) is the beginning of sounding reference signals (SRS) from the UE received at LMU i, relative GNSS system time. The reference point for the UL time of arrival shall be the antenna connector of the LMU or the antenna of the LMU. 


It is further proposed to inform RAN1 about RAN2’s concerns and preferences regarding the physical layer measurement for UTDOA.
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