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1 Introduction

RAN4 has received an LS from RAN1 [1] where RAN4 is asked to review and discuss the reference point definition in the modified UL RTOA definition and requested to provide comments on the modified UL RTOA in the LS attachment (R1-114455).
In this contribution we discuss the measurement definition proposed in [1] and the related deployment aspects.

2 UL RTOA
In R1-114455, the following measurement definition for network-based positioning is proposed:
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5.2.8
UL Relative Time of Arrival (TUL-RTOA)

	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. The reference point 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. 


Editor’s note: The reference specification to the configurable reference time is to be added. The reference specification for the LMU is to be added.
_____
































_____
The definition explicitly lists the three options for LMU deployment and specifies the corresponding reference points for the UL RTOA measurement as shown below in Table 1.
Table 1. Measurement reference point for different LMU deployments

	Option #
	Deployment type
	Reference point for UL RTOA

	1
	LMU with a separate RX antenna
	RX antenna connector of LMU node

	2
	LMU sharing RX antenna with eNodeB
	

	3
	LMU is integrated in eNodeB
	eNodeB antenna connector


Once a physical layer measurement definition is agreed, RAN4 typically defines core requirements. Performance requirements would have to be also specified for LMUs. Currently, no requirements are defined for UL RTOA or LMUs in any RAN group.

The reference point of the measurement determines how requirements are specified and tested, which may potentially also impact the implementation of sites and the already existing requirements of radio nodes and thus needs to be thoroughly analyzed.
3 Measurement reference point and the eNodeB impact
3.1 Measurement reference point

Measurement requirements are typically defined for a measurement results after Layer 1 filtering. For example in TS 36.300, the reference point for the measurement result after Layer 1 filtering is referred to as point B as shown below: 
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Figure 1: Measurement model

· A: measurements (samples) internal to the physical layer.

· Layer 1 filtering: internal layer 1 filtering of the inputs measured at point A. Exact filtering is implementation dependant. How the measurements are actually executed in the physical layer by an implementation (inputs A and Layer 1 filtering) in not constrained by the standard.

· B: A measurement reported by layer 1 to layer 3 after layer 1 filtering.
· …
The same model is followed by RAN5 in the work related to testing measurement requirements. Following the same principle, the reference point for UL RTOA would be LMU for all three deployment options and it should be the output of the physical layer filter. Further, the measurement can only be defined for a physical node. The definition of the LMU node is to be provided by RAN3.
Proposal 1: Define the output of the physical layer filter as a reference point of UL RTOA measurements, e.g., 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. The reference point for the UL relative time of arrival shall be an output of the physical layer filter of the LMU node.


In the next section we elaborate more on the issues related to deployment options #2 and #3 and defining the UL RTOA measurement with respect to the eNodeB RX antenna port.
3.2 On potential impact of the UL RTOA reference point on eNodeB requirements
In UTRA, performance requirements, e.g., receiver characteristics, defined for LMUs have been specified with respect to the LMU antenna connector. The same principle should be followed in E-UTRA.
In the eNodeB specification, TS 36.104, the receiver characteristics are specified at the BS antenna connector (test port A). For FDD, the requirements shall apply under the transmitter ON assumption. Further, if any external apparatus such as a RX amplifier, a filter or the combination of such devices is used, requirements apply at the far end antenna connector (port B) - see Figure 2.
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Figure 2. eNodeB receiver test points [TS 36.104].
If the UL RTOA requirements are specified with respect to eNodeB antenna port, there may be a potentially new set of requirements for eNodeBs. Further, for the deployment options 2 and 3, the performance requirements specified for LMUs may also directly or indirectly impose additional implementation constraints on eNodeBs or site implementation and may impact eNodeB performance. Below are some of the potential concerns.
· Due to the transmitter ON assumption, additional noise into receiver shall be assumed which may degrade also the measured signal and cause hearability issues for UTDOA measurements which has not been considered in RAN1 studies (weak signals are unavoidable for UTDOA since the measurements have to be performed at multiple locations with good geometry, typically 6-7 locations)
· More advanced BS receiver and additional transmitter and/or receiver requirements may be necessary to ensure UTDOA performance;
· The receiver have to deal with much weaker signals for UTDOA compared to a typical BS operation

· Receiver requirements (e.g., dynamic range) typical for eNodeBs may be not sufficient for UTDOA, and thus new requirements may be needed; 

· In the shared antenna case, the received signal has to be split between eNodeB and LMU, which may 
· Degrade UTDOA measurement signal quality and UL signal hearability, if, e.g., passive splitters are used, or impose a specific eNodeB configuration,
· Degrade the quality of signals received by eNodeB and impact non-positioning measurements and services, unless a more advanced BS implementation is used.
With the above, it can be noted that the LMU deployment options #2 and #3 may potentially have an impact on eNodeB requirements and/or performance. It is thus proposed to carefully take into account the above when defining the requirements. 
Due to the RAN4 work load, it is proposed to prioritize LMU deployments with the minimum impact on eNodeB performance and requirements (e.g., deployment option #1). This would further justify the UL RTOA definition as in Proposal 1.

Proposal 2: In RAN4, prioritize the work on requirements for LMU deployments with the minimum impact on eNodeB performance and requirements, e.g., deployment option #1.

A draft LS response capturing the discussion above is provided in [2].
4 References

To summarize, the following has been proposed in this contribution:

Proposal 1: Define the output of the physical layer filter as a reference point of UL RTOA measurements, e.g., 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. The reference point for the UL relative time of arrival shall be an output of the physical layer filter of the LMU node.


Proposal 2: In RAN4, prioritize the work on requirements for LMU deployments with the minimum impact on eNodeB performance and requirements, e.g., deployment option #1.
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_1286956475.doc


Layer 1 filtering











Layer 3 filtering















Evaluation of reporting



criteria







A







RRC configures parameters







RRC configures parameters







D







B







C



















C'












