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Introduction
[bookmark: _Toc510745228][bookmark: _Toc513735446][bookmark: _Toc513735534]At RAN2#102 for the positioning WI [1], the following agreements were made for NR positioning enhancements:
Agreements

1:   No new or extension of existing LPP procedure is required for UE to provide the SFN and frame timing information of an LTE cell to the LMF.
2:   The LMF can 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.
3:   The UE can 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.
4:   The OTDOA assistance can indicate an SFN timing offset between the serving NR cell and the LTE assistance data reference cell, if it is known.
FFS Whether the gap for acquiring the SFN of the LTE cell is a scheduled gap or an autonomous gap.
FFS Whether CGI is also required to be obtained from the LTE cell.

The above agreements would optimistically consider the OTDOA procedure to work, while in this contribution, we try to give more explanation on why we need to provide more network support in Rel.15 for NR OTDOA positioning. 
[bookmark: _Ref178064866]Discussion
Two main parameters which should not be neglected in the OTDOA procedure are:
1- The UE needs to know the timing of PRS transmission for each reference and neighbor cells.
2- The LMF needs to know the timing of PRSs and to map that with the RSTD measurements received by the UE in order derive the positioning estimation at the network side.
Based on the first, second and third agreements, the UE may retrieve the SFN of one of the LTE cells, while it may not receive any relative timing information from the LMF in the OTDOA assistance data, and also would not report the timing information it has retrieved to the LMF!  This would leave the whole OTDOA procedure to fail
· as the OTDOA assistance data is incomplete, it contains the list of cells but not the timing of PRS transmission
· even if the UE retrieves the SFN of one LTE cell, it is still not clear how the UE retrieves the SFN offset between different LTE reference and neighbor cells it has received in the OTDOA assistance data. 

In LTE, the PRS configuration for each cell in the OTDOA assistance data is based on the SFN timing offset between that cell and the serving cell. In the current framework for NR, the UE is not connected to any LTE serving cell, therefore the LMF does not have that information, but on the other hand the SFN offset of the PRS transmissions should be based on some other known cell. Therefore, we find the fourth agreement of high importance, that at least we should consider that the LMF reports the OTDOA assistance data based on the SFN timing offset between the serving NR and the LTE cells. Otherwise, the OTDOA procedure would mainly fail to perform.

Observation 1  Based on the current agreements, in order for the OTDOA positioning method to perform for SA NR, the LMF is assumed to contain the SFN timing offset between NR and LTE cells.   

While many companies considered this as an implementation matter, and simply to be taken care at the network side, we would like to highlight the fact that there may be multiple vendors for E-SMLC and LMF, and also the LTE and NR networks, therefore the above assumption is a very optimistic consideration and may result in the failure for OTDOA procedure for Rel.15 UEs with the current standard. 
[bookmark: _Toc510745230][bookmark: _Toc513735448][bookmark: _Toc513735536]One approach would be to consider that the UE after completing the LTE SFN retrieval, it can provide the information about the detected LTE cell to LMF. Thereby, LMF can provide OTDOA assistance data (PRS configurations, muting patterns etc) to the NR device based on a time reference associated to the detected LTE cell. This however, may be in contradiction with the first agreement made at the previous meeting. 
Therefore, our proposal is to at least support the SFTD measurement collection at the E-SMLC/LMF, in order to somehow guarantee the existence of LTE-NR timing relation at the LMF. 

1. By supporting the SFTD measurement collection at the LMF, the existence of LTE-NR SFN and frame timing relation at the LMF would be somehow guaranteed and hence there would be chance for the OTDOA procedure to perform properly for Rel.15 SA NR UE. 

The measurement SFN and frame boundary timing difference (SFTD) is already defined in LTE 36.214, where LTE UEs can be configured to report measurements of the timing difference between an LTE cell and up to three NR cells via LTE RRC to the serving LTE cell. Below is the definition of SFTD measurement.

	Definition
	The observed SFN and frame timing difference (SFTD) between an E-UTRA PCell and an NR Cell is defined as comprising the following two components;
-	SFN offset = (SFNPCell - SFNNRCell) mod 1024, where SFNPCell is the SFN of a E-UTRA PCell radio frame and SFNNRCell is the SFN of the NR Cell radio frame of which the UE receives the start closest in time to the time when it receives the start of the PCell radio frame.

-	Frame boundary offset = , where TFrameBoundaryPCell is the time when the UE receives the start of a radio frame from the PCell, TFrameBoundaryNRCell is the time when the UE receives the start of the radio frame, from the NR Cell, that is closest in time to the radio frame received from the PCell. The unit of (TFrameBoundaryPCell - TFrameBoundaryNRCell) is Ts.
UE shall compensate for the time difference between the moment it received the SSB of PCell and the moment it received the SSB of the to-be-measured NR Cell used for SFTD estimation.


	Applicable for
	RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-RAT


 
By collecting these SFTD measurements in the LMF, it is possible to create a database of timing differences between the LTE and NR cells. Hence, having such a database, the LMF could use an NR cell timing reference for the OTDOA assistance data. This would also avoid the initial procedure, where the NR device first needs to retrieve an LTE timing reference from a detected LTE cell, that is used as timing reference for the OTDOA assistance data. Therefore, we propose to have an LS to RAN3 to consider adding the support of transferring the SFTD measurements from the LTE cells to LMF.

1. [bookmark: _Toc510745232][bookmark: _Toc513735451][bookmark: _Toc513735539]RAN2 shall ask RAN3 to support transfer of SFTD measurements from LTE cells to LMF (draft LS in [2]).  
1. [bookmark: _Toc513735452][bookmark: _Toc513735540]RAN2 shall consider CR in [3] on the stage 2 procedure of the OTDOA support based on the agreements.

Conclusion 
Based on the discussion in section 2 we present the following observation and proposals:

Observation 1  Based on the current agreements, in order for the OTDOA positioning method to perform for SA NR, the LMF is assumed to contain the SFN timing offset between NR and LTE cells.   

1. By supporting the SFTD measurement collection at the LMF, the existence of LTE-NR SFN and frame timing relation at the LMF would be somehow guaranteed and hence there would be chance for the OTDOA procedure to perform properly for Rel.15 SA NR UE. 
1. RAN2 shall ask RAN3 to support transfer of SFTD measurements from LTE cells to LMF (draft LS in [2]).  
1. RAN2 shall consider CR in [3] on the stage 2 procedure of the OTDOA support based on the agreements.
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