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Introduction
[bookmark: _Toc510745228][bookmark: _Toc513735446][bookmark: _Toc513735534]At RAN2#101bis for the NR positioning WI [1], there has been a long discussion on whether there is a need for the LMF to have a timing reference for the NR device which would like to perform OTDOA RSTD measurement or not [2]. Here is the conclusion of this discussion:

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.

Some companies thought that the problem can be left as network implementation, while we consider the timing information in the assistance information as a data that both the location server (i.e. LMF) and the NR UE should have common understanding about it. This contribution provides two procedures on how to provide the timing reference to the LMF. 
[bookmark: _Ref178064866]Discussion
The OTDOA assistance information of reference and neighbor cells are all given with respect to SFN of the serving cell. Now with the NR device connected to the NR RAT (NR cell), this information should have a hand-shake with the LMF, so that a proper timing reference for the assistance information would be provided to the device. 
One solution would be that the device would be requested to perform LTE E-CID measurement and hence finding a serving cell in the LTE network and report this information to the LMF. If needed, the target device may request for a sufficient measurement gap from the serving NR cell to enable retrieval of the LTE cell information. A shorter measurement gap is sufficient if retrieving only LTE PCI. In order to retrieve the LTE SFN, the UE needs to decode the MIB of the LTE cell, and in order to retrieve the LTE CGI (cell global ID), the UE needs to also decode SIB1 of the LTE cell. 

1. [bookmark: _Toc510745229][bookmark: _Toc513735447][bookmark: _Toc513735535]Support LTE E-CID measurements and sufficient measurement gaps to enable a device served by an NR cell to retrieve the SFN from the MIB and LTE CGI from SIB1 of an LTE cell.

[bookmark: _Toc510745230][bookmark: _Toc513735448][bookmark: _Toc513735536]After completing the LTE SFN retrieval, the UE can maintain information about the SFN0 timing reference of the LTE cell. The UE can also provide 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.

1. [bookmark: _Toc510745231][bookmark: _Toc513735449][bookmark: _Toc513735537]The NR UE shall provide information about the detected LTE cell via LPP to the LMF in order to receive proper OTDOA assistance information. 
1. [bookmark: _Toc513735450][bookmark: _Toc513735538]Upon request, the UE shall indicate to the LMF as part of the E-CID procedure that the LTE timing information is retrieved and maintained, while there is no need to report any timing to the LMF.

The measurement SFN and frame boundary timing difference (SFTD) is 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


 
[bookmark: _GoBack]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 E-SMLC via LPPa (draft LS in [3]).  
1. [bookmark: _Toc513735452][bookmark: _Toc513735540]RAN2 shall consider CR in [4] on the support of obtaining timing information from the NR device connected to the gNB.

Conclusion 
Based on the discussion in section 2 we propose the following:
At RAN2#101bis for the NR positioning WI [1], there has been a long discussion on whether there is a need for the LMF to have a timing reference for the NR device which would like to perform OTDOA RSTD measurement or not [2]. Here is the conclusion of this discussion:
Proposal 1	Support LTE E-CID measurements and sufficient measurement gaps to enable a device served by an NR cell to retrieve the SFN from the MIB and LTE CGI from SIB1 of an LTE cell.
After completing the LTE SFN retrieval, the UE can maintain information about the SFN0 timing reference of the LTE cell. The UE can also provide 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.
Proposal 2	The NR UE shall provide information about the detected LTE cell via LPP to the LMF in order to receive proper OTDOA assistance information.
Proposal 3	Upon request, the UE shall indicate to the LMF as part of the E-CID procedure that the LTE timing information is retrieved and maintained, while there is no need to report any timing to the LMF.
Proposal 4	RAN2 shall ask RAN3 to support transfer of SFTD measurements from LTE cells to E-SMLC via LPPa (draft LS in [3]).
Proposal 5	RAN2 shall consider CR in [4] on the support of obtaining timing information from the NR device connected to the gNB.
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