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1 Introduction

Defining core requirements for UTDOA is in the scope of the network-based positioning WI. This contribution discusses and proposes the scope of the core requirements work.

2 UTDOA Core Requirements

According to the network-based positioning SI description, RAN4 is to study and define all necessary core requirements in order to successfully complete and close the core WI. The core requirements for the UTDOA positioning consist of:

· RF requirements for LMU, and

· Requirements for UL RTOA measurements.
The requirements are to be defined for FDD and TDD.

2.1 On RF Requirements for LMU
The LMU is a radio node which receives radio signals transmitted in UL by UE and performs UL measurements on the received signals for UTDOA positioning. A preliminary list of receiver characteristics to be considered for UTDOA is as follows,
· Receiver sensitivity,
· Receiver dynamic range,
· In-channel selectivity,
· Adjacent Channel Selectivity (ACS) and narrow-band blocking,
· Receiver blocking,
· Intermodulation,
· Receiver spurious emissions.
When studying the above characteristics, it has to be noted that for a receiver performing positioning measurements has to deal with received signals which may be significantly weaker than a typical UL received signal at a serving cell for the same UE in the same deployment. This is because in practice, to enable UTDOA location calculation, the receiver has to detect the UE transmissions at 6-7 distinct locations. For the same reason, a range of received signal levels at a receiver used for UL positioning may be larger than a typical range for serving-cell measurements and also the interfering signal may be significant, which makes important the dynamic range and in-channel selectivity requirements.
The receiver sensitivity, ACS, blocking and intermodulation requirements are also necessary to ensure that the LMU receiver can receive the wanted signal while co-existing and dealing with the interfering signals. 
The LMU receiver may generate unwanted emission towards other frequencies. The receiver spurious emission requirements are therefore needed to ensure that the power of the emissions generated by the LMU receiver does not exceed certain limit over the specified frequency range.
Therefore, RAN4 has to study and define the necessary RF requirements.
· Proposal 1: The UTDOA RF requirements for LMU should be specified in the LMU specification, TS 36.111 (Location Measurement Unit (LMU) performance specification).

2.2 On Requirements for UL RTOA Measurements
UL RTOA measurement is a timing measurement for positioning performed on periodic SRS transmitted by the UE and measured at LMU, where the LMU may be a separate radio node with own antenna, may be integrated into eNodeB, or may be sharing antenna with eNodeB. The quality of a positioning measurement is determined by two factors: the total time elapsed from the sending a measurement request until the time when the measurement is reported, and the measurement accuracy.
Therefore, the core requirements have to be defined to specify the minimum requirements for:
· maximum measurement reporting time, and
· minimum measurement accuracy.

Measurement reporting time: UL RTOA measurement involves multiple SRS symbols, therefore it is natural that the time necessary for UL RTOA measurement depends on SRS periodicity. The measurement time may be defined, e.g., as
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 is a margin to account e.g. for the time necessary for sampling  and processing. The following SRS periodicity configurations are currently defined by the standard: 2, 5, 10, 20, 40, 80, 160, 320 ms.
· Proposal 2: Measurement requirements for UTDOA should depend on SRS periodicity.

Measurement accuracy: Different systems support different bandwidths – the current standard supports up to 20 MHz transmission channel configuration per carrier and carrier aggregation for up to two component carriers. To ensure good UTDOA positioning performance, UL RTOA measurements should be required to meet a certain measurement accuracy level over a combination of a measurement time and a measurement bandwidth. The measurement time, as suggested, above is to be defined as a function of the SRS periodicity.  Naturally, higher measurement accuracy is expected for a larger bandwidth; however, configuring positioning measurements over the entire supported bandwidth may be not always optimal or even possible for various reasons, including interference levels at the receiver and inter-cell interference coordination in the radio network, and UE power consumption and other UE tasks which may impose constraints on SRS transmission configuration. It is therefore proposed to study measurement accuracy for 1.4 MHz (minimum system bandwidth supported by the standard), 5 MHz, and 10 MHz. The accuracy is to be determined based on the link results.
· Proposal 3: Link studies for measurement accuracy requirements are to be conducted for different bandwidths.

3 Summary
Based on the discussion above, the following is proposed:

· Proposal 1: The UTDOA RF requirements for LMU should be specified in the LMU specification, TS 36.111 (Location Measurement Unit (LMU) performance specification).

· Proposal 2: Measurement requirements for UTDOA should depend on SRS periodicity.

· Proposal 3: Link studies for measurement accuracy requirements are to be conducted for different bandwidths.
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