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Introduction
[bookmark: _Toc510762745]At RAN2#101, there have been several agreements for NR, while some issues have remained as FFS. Below is a list of agreements for NR positioning in [1]. 

· The full scope of LPP shall be supported by NR System Architecture and NR devices
· LPP messages are transported in NAS message within in NR RRC (similar to LTE RRC)
· Support of UTDOA method in NR may be revisited in further releases after further progress in SA2 work.
· Positioning network elements (UE, NG-RAN, AMF, LMF) in the positioning related architecture in TS 23.501 [3] should be used as the basis for positioning support for NG-RAN in Release 15.
· TS 38.305 will define stage 2 positioning for NG-RAN for both NR and E-UTRA access.
· Up to LMF and E-SMLC implementation to handle the information sharing between E-UTRAN cells and LMF. 
· RAN2 confirms that there is a need to define measurement gaps for inter-RAT E-UTRA RSTD and ECID measurements and requires RAN4 for continuation of the work.
· NR device should have the capability to request the NR cell to assign measurement gaps for the time when it wants to do E-UTRA positioning measurements (i.e. following the procedure defined for LTE).

One item which has been identified in the previous RAN2 meeting, is in respect of whether a procedure is needed to enable the network to request information about LTE cells including the SFN0 timing of the cells or rely on time reference from a serving NR cell. The agreement and details on this remains FFS and has been further discussed in this contribution.  
[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 do LTE E-CID measurement and hence finding a serving cell in the LTE network and report this information to the LMF. For this procedure the NR cell should provide a separate inter-RAT measurement gap for the UE to do this measurement in the LTE network. For the E-CID measurement, the UE would be in RRC connected mode to listen to MIB for retrieving the SFN of the LTE cell and also in case of retrieving CGI the UE should check the SIB1. 

1. [bookmark: _Toc510762746]The LMF shall send an LTE E-CID measurement request to the NR UE, so that the UE retrieves the SFN from the MIB of an LTE cell.
1. [bookmark: _Toc510762747]The NR UE requires an inter-RAT measurement gap to perform the E-CID measurement.  
[bookmark: _Toc510762748]When the NR UE retrieves the SFN of the LTE cell, it would send this information via LPP to LMF in order to receive OTDOA assistance information. There are two options to report the OTDOA assistance information from the LMF to the NR UE:
[bookmark: _Toc510762749]Option 1: The timing information of the reference and neighbor cells shall be given based on the reported LTE SFN by the NR UE.
[bookmark: _Toc510762750]Option 2: The timing information of the reference and neighbor cells shall be given based on the NR timing reference with the provided delta timing difference between the LTE and NR cell. 

1. [bookmark: _Toc510762751]The NR UE shall provide the retrieved LTE SFN to the LMF in order to receive proper OTDOA assistance information. 
1. [bookmark: _Toc510762752]The timing information of the reference and neighbor cells can be provided either based on the reported LTE SFN or based the NR reference timing together with the delta time difference between the LTE and the NR cells. 
1. [bookmark: _Toc510762753]RAN2 shall add the signalling procedure details of E-CID measurement prior to the OTDOA measurement to solve the SFN0 issue to the Stage 2 (38.305) specification. 

Recently (in the Feb. meeting), there has been a new measurement called SFN and frame timing difference (SFTD) defined in LTE 36.214, where the LTE UEs are able to provide the timing difference between an LTE and an NR cell via RRC to the network. 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


 
It seems very reasonable to consider that 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, if such database would become available in the LMF, then the aforementioned problem is solved and the LMF is able to send the assisted LTE reference and neighbor cells list with the reference timing information of the NR cell. This would actually omit the process of requiring an E-CID measurement procedure prior to the OTDOA procedure for NR UEs. Therefore, here 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: _Toc510762754]RAN2 shall ask RAN3 to consider the support of transferring the SFTD measurements from the LTE cells to LMF.  

  
Conclusion
Based on the discussion in section 2 we propose the following:
[bookmark: _GoBack]Proposal 1	The LMF shall send an LTE E-CID measurement request to the NR UE, so that the UE retrieves the SFN from the MIB of an LTE cell.
Proposal 2	The NR UE requires an inter-RAT measurement gap to perform the E-CID measurement.
Proposal 3	The NR UE shall provide the retrieved LTE SFN to the LMF in order to receive proper OTDOA assistance information.
Proposal 4	The timing information of the reference and neighbor cells can be provided either based on the reported LTE SFN or based the NR reference timing together with the delta time difference between the LTE and the NR cells.
Proposal 5	RAN2 shall add the signalling procedure details of E-CID measurement prior to the OTDOA measurement to solve the SFN0 issue to the Stage 2 (38.305) specification.
Proposal 6	RAN2 shall ask RAN3 to consider the support of transferring the SFTD measurements from the LTE cells to LMF.

[bookmark: _In-sequence_SDU_delivery]References
RP-171485, Revised WID on New Radio Access Technology, June 2017.
	2/3	
image1.wmf
()/5

FrameBoundaryPCellFrameBoundaryNRCell

TT

êú

-

ëû


oleObject1.bin

