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1	Introduction
This paper discusses the UE and LMF requirements to support E-UTRA based OTDOA positioning (OTDOA positioning using LTE PRS signals).
2	Discussion
In RAN2#101bis the following was agreed after discussion of [4]:
Agreements:
For support of inter-RAT OTDOA, the LMF needs to be able to provide a timing reference to the UE.  FFS how to provide it (contributions solicited).
An NR equivalent to the LTE gap request message is needed.

In [4] it is argued that LMF needs to know the SFN and frame timing of LTE cells to be able to provide OTDOA assistance data to UE. It is suggested that the E-CID procedure and messages be enhanced to allow the UE to report the LTE cell SFN and timing to LMF so that the LMF can build a database of LTE cells along with SFN and timing information. It is also suggested as an alternative that the use of Rel-15 SFTD measurement be explored to allow the LMF to build such a database of LTE cell SFN and timing information. We think such enhancements are not essential for now in NR Rel-15 and there should be no requirement for LMF to provide timing or SFN info to the UE.
In LTE [2] the main requirement for location server in terms of signalling of OTDOA assistance data is the following:
	[bookmark: _Toc494150453]6.5.1.1	OTDOA Assistance Data
–	OTDOA-ProvideAssistanceData
<…>
NOTE 1:	The location server should include at least one cell for which the SFN can be obtained by the target device, e.g. the serving cell, in the assistance data, either as the assistance data reference cell or in the neighbour cell list. Otherwise the target device will be unable to perform the OTDOA measurement and the positioning operation will fail.



The location server must only ensure that the UE can read the SFN of at least one cell in the assistance data (either the reference cell or one of the neighbour cell). It is the UE that is supposed to know the SFN of one of the cells in the assistance data to be able to do RSTD measurements. The UE is free to choose any cell in the assistance data as the reference cell based on which cell it can obtain the SFN. This cell is called the RSTD reference cell as per the following in [2]:

	[bookmark: _Toc494150466]6.5.1.5	OTDOA Location Information Elements
[bookmark: _Toc494150467]–	OTDOA-SignalMeasurementInformation
The IE OTDOA-SignalMeasurementInformation is used by the target device to provide RSTD measurements to the location server. The RSTD measurements are provided for a neighbour cell and the RSTD reference cell, both of which are provided in the IE OTDOA-ProvideAssistanceData. The RSTD reference cell may or may not be the same as the assistance data reference cell provided in OTDOA-ReferenceCellInfo or OTDOA-ReferenceCellInfoNB.
<…>



In NR Rel-15, since the OTDOA is based on inter-RAT RSTD measurement on LTE cells transmitting PRS signal using one of the LTE cells in the provided assistance data as the reference cell, in NR we must only ensure that the UE is provided a measurement gap configuration instead of the LMF providing SFN of the LTE cells. Note that the inter-RAT RSTD measurement in [3] is defined as follows where the reference cell is also a LTE cell. So, there should be no requirement for LMF to convert the LTE cell timing relative to NR serving cell and provide the UE with NR cell timing information.
[bookmark: _Toc508898377]5.1.13	Reference signal time difference (RSTD) for E-UTRAN

	Definition
	The relative timing difference between the E-UTRAN neighbour cell j and the E-UTRAN reference cell i, defined as TSubframeRxj – TSubframeRxi, where: TSubframeRxj is the time when the UE receives the start of one subframe from E-UTRAN cell j TSubframeRxi is the time when the UE receives the corresponding start of one subframe from E-UTRAN cell i that is closest in time to the subframe received from E-UTRAN cell j. The reference point for the observed subframe time difference shall be the antenna connector of the UE.

	Applicable for
	RRC_IDLE inter-RAT



Based on the above discussion we propose the following:
Proposal 1: No new LPP procedure is required for UE to provide the SFN and frame timing information to the LMF.
Proposal 2: The LMF shall provide a list of LTE cells in the OTDOA assistance data even if the LMF does not know the SFN or frame timing of the LTE cells.
Proposal 3: The UE shall request measurement gap configuration from gNB to perform RSTD measurements and also to obtain the SFN of one of the LTE cell in the LMF provided OTDOA assistance data.

3	Conclusion
In this paper we discussed the UE and LMF requirements to support E-UTRA based OTDOA positioning (OTDOA positioning using LTE PRS signals). The following are proposed in the paper:
Proposal 1: No new LPP procedure is required for UE to provide the SFN and frame timing information to the LMF.
Proposal 2: The LMF shall provide a list of LTE cells in the OTDOA assistance data even if the LMF does not know the SFN or frame timing of the LTE cells.
Proposal 3: The UE shall request measurement gap configuration from gNB to perform RSTD measurements and also to obtain the SFN of one of the LTE cell in the LMF provided OTDOA assistance data.
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