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1 Introduction

The UL RTOA measurement has been defined in 36.214, but there is currently no UL RTOA measurement report mapping specified. The issue is also related to a question in the received RAN3 LS [1]:
b. In the UL RTOA Measurements IE (Sec. 9.2.5):

i. Type, range and units for the UL RTOA IE – currently INTEGER(..., -384000.. 384000, …) – semantics description is in TS 36.214;

ii. Definition of the UL RTOA Metric IE – A metric indicating the quality of the measurement;

iii. Value for maxNoULRTOA, the maximum number of UL RTOA measurements, which is currently TBD; RAN3 is currently discussing removing maxNoULRTOA from the UL RTOA Measurements IE and inserting a different parameter in its place.

2 UL RTOA Measurement Reporting Mapping
 In TS 36.214 (Rel-11), UL RTOA measurement is defined as below.
	Definition
	The UL Relative Time of Arrival (TUL-RTOA) is the beginning of subframe i containing SRS received in LMU j, relative to the configurable reference time [13], [14]. The reference point [14] for the UL relative time of arrival shall be the RX antenna connector of the LMU node when LMU has a separate RX antenna or shares RX antenna with eNB and the eNB antenna connector when LMU is integrated in eNB. 


There is, however, no defined measurement reporting mapping in 3GPP specifications. Further, RAN4 has been asked about the type, range and units for this measurement.
2.1 Basic time unit
To align with the reporting approach for other timing measurements in LTE, it is natural that the reporting unit for the UL RTOA measurement is TS , which is the basic time unit defined in TS 36.211, clause 4.

· Proposal 1: The UL RTOA measurement reporting unit is TS , which is the basic time unit defined in TS 36.211, clause 4.
2.2 Type, range, granularity, and mapping for UL RTOA measurements
RAN4 has to define measurement report mapping for UL RTOA and inform RAN3 about the mapping, which is to be used for defining the measurement reporting signalling for UL RTOA measurements. Typically, a mapping specifies a relation between the signalled indexes and the corresponding measurement range.
To define such mapping for UL positioning, RAN4 needs to determine the reporting range and the granularity of the measurement reporting. These in turn depend on a number of factors, e.g.,
· Maximum reportable value,
· Minimum reportable value,

· Maximum tolerable quantization errors,

· Signaling overhead/available bits,

· Power control performance,

· Synchronization error,
· Measurement error.

Based on the above, it is evident that to be able to respond to RAN3 LS on the question b(i) in [1], RAN4 needs to first define range, granularity, and measurement reporting mapping for UL RTOA measurements, which must be based on studies.
· Proposal 2: Respond to RAN3 clarifying that to define UL RTOA measurement report mapping, RAN4 will conduct studies and notify RAN3 about the agreed report mapping for UL RTOA.
3 Summary
Based on the discussion above, the following has been proposed:
· Proposal 1: The UL RTOA measurement reporting unit is TS , which is the basic time unit defined in TS 36.211, clause 4.
· Proposal 2: Respond to RAN3 clarifying that to define UL RTOA measurement report mapping, RAN4 will conduct studies and notify RAN3 about the agreed report mapping for UL RTOA.
The second proposal is captured in draft LS [2].
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