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1 Introduction

The following question was received in RAN3 LS [1]:
c. In the LMU Information IE (Sec. 9.2.8):

i. Type, range and units for the set of measurement-related LMU capabilities (ListofRFBands IE, FreqBandIndicator IE, NumberCC IE, NumberULRTOA IE) signaled in the SLm SETUP REQUEST. RAN4 should also confirm the usage of the NumberULRTOA IE and FreqBandIndicator IE.

which is being addressed in this contribution.
2 LMU Frequency-Related Capabilities
In [3], it has been indicated by RAN1 that LMU should support measurements on multiple carriers and should support measurements for UEs in carrier aggregation (CA).
Further, in the last RAN4 meeting it has been agreed [2] that RAN4 will define requirements for UL positioning for the following scenarios:
· Single-frequency case,
· Multi-frequency case, and
· CA case.
With the current RAN4 understanding outlined above, an LMU in LTE should be characterized at least by the following:
1) List of supported E-UTRA bands 
· A subset of E-UTRA bands defined in TS 36.101, i.e., bands on which LMU can perform UL RTOA measurements
· A E-UTRA band is typically an integer in range [1..64], which was recently extended to [1..256]
· An LMU may support one or more E-UTRA bands 
=> signalling of supported bands (frequency band indicators) is needed
2) List of supported uplink carrier frequencies (EARFCN)

· Within a supported band all uplink EARFCN should be supported, i.e., the LMU should be able to perform UL RTOA measurements in any frequency within a supported band 
=> no signalling of supported EARFCN is needed

3) List of supported E-UTRA channel bandwidths
· An LMU should support all E-UTRA channel bandwidths (1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz, 20 MHz) => no signalling is needed

· NOTE: the UL RTOA measurement bandwidth may be any bandwidth within the E-UTRA channel bandwidth

=> no signalling of supported bandwidths is needed

4) List of supported bandwidth combinations (related to CA)
· Bandwidth combinations for which the LMU can perform UL RTOA measurements for a UE in CA
· Each E-UTRA channel bandwidth combination is characterized by a pair of E-UTRA bands supported by LMU and a list of pairs of the corresponding supported channel bandwidths
· An LMU may support one or more combinations 
=> signalling of supported bandwidth combinations is needed
The above information which identified as needed to be signalled is static and thus could be a part of the LMU information.
3 Further Required LMU Measurement Capabilities

In addition to the described above frequency-related LMU characteristics that are required and do not need to be signalled, in this section we discuss a further set of required LMU measurement capabilities.
It has been agreed [2] that measuring on at least two carriers in parallel should be required for LMUs, although the final number is not yet decided. It has also been agreed that an LMU should be able to perform measurements for at least N UEs per carrier in parallel.

With the current RAN4 understanding, the following LMU measurement requirements are to be specified:
1) Minimum number of UEs for which UL RTOA can be measured in parallel per uplink carrier frequency by an LMU
2) Minimum number of uplink carrier frequencies on which an LMU can perform UL RTOA measurements for different UEs in parallel. 

· The carriers may belong to the same E-UTRA frequency band or to different E-UTRA frequency bands. 
The above measurement capabilities are to be defined by RAN4 requirements, hence no additional signalling is needed.
4 Summary
Based on the discussion above, the following has been proposed:
· Proposal 1: Recommend RAN3 to define, as a part of the LMU information, thefollowing signalling from LMU to E-SMLC:
· List of supported E-UTRA bands, in which the LMU can perform UL RTOA measurements
· List of supported bandwidth combinations, in which the LMU can perform UL RTOA measurements (related to CA)
· Proposal 2: Indicate to RAN3 a set of LMU characteristics which require no signalling since they are to be covered by RAN4 requirements

A draft LS capturing the above proposals is provided in [4].
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