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1	Introduction
In this paper, we analyse the impact of support for OTDOA positioning in the initial release (Rel-15) of NR.
2	Background
RAN2 started discussions on NR positioning in RAN2#99 but put further discussions on NR positioning on hold until RAN2 NR adhoc in January 2018. The following have been agreed regarding NR positioning so far [7]:
Agreements
1	The full scope of LPP shall be supported by NR System Architecture and NR devices.
2	LPP messages are transported in NAS messages which in NR RRC (similar to LTE RRC).
3	Support for UTDOA method in NR may be revisited in further releases after further progress in SA2 work.

Agreements
1:	Positioning network elements (UE, NG-RAN, AMF, LMF) in the positioning related architecture in TS 23.501 [2] should be used as the basis for positioning support for NG-RAN in Release 15. 
2:	TS 38.305 will define stage 2 positioning for NG-RAN for both NR and E-UTRA access.

The objectives for NR positioning in Rel-15 [6] are shown below:
	-	Support of positioning to comply with regulatory requirements: 
-	via RAT independent and E-UTRA RAT dependent positioning schemes, including:
-	Transport of LPP messages between 5G-CN and UE through gNB [RAN2];
-	Transport of LPPa type messages between 5G-CN and NG-RAN hosting E-UTRA (eNB) [RAN2, RAN3];
NOTE:	This objective is intended for the architecture options 4 and 7, and can be reused for option 5.
-	Support of measurement gaps and idle periods for location related inter-RAT measurements [RAN4, RAN2].
NOTE: This objective strives for common design of NR parts of inter-RAT measurement between NR and E-UTRA 
-	via network based NR CID and cell portion positioning, including:
-	Definition of messages and transport between 5G-CN and NG-RAN hosting NR (gNB) [RAN3, RAN2].


3	Discussion
3.1	OTDOA support in initial NR release
The NR WID [6] clearly states that in Rel-15, support positioning to comply with regulatory requirements via E-UTRA RAT dependent positioning schemes. This means we need to support E-UTRA RAT dependent OTDOA positioning in Rel-15. Also, RAN2#99 it was agreed that the full scope of LPP shall be supported by NR System Architecture and NR devices. 
Proposal 1: In Rel-15 NR shall support E-UTRA RAT dependent OTDOA positioning. Full OTDOA positioning support native to NR using NR-specific signals to be supported in a future release.
The NR WID also states that we need to support transport of LPP messages between 5G-CN (LMF) and UE through gNB. Also, in RAN2#99 it was agreed that LPP messages are transported in NAS messages within NR RRC. So, we assume that in Rel-15, LMF will support LPP protocol as defined in TS 36.355 [2] and that this specification is applicable as such for NR also. 
Proposal 2: RAN2 to confirm whether TS 36.355 is applicable as such for NR also and whether any NR specific updates in TS 36.355 is allowed or if a new NR stage 3 positioning specification need to be created copying over the contents of TS 36.355 to allow any NR specific changes to the LPP protocol.
Based on the above discussions it means in Rel-15 the LMF will support signalling of OTDOA assistance data to Rel-15 UEs. As NR does not support PRS-like signal in Rel-15 NR cells are not expected to be included as part of OTDOA assistance data. OTDOA assistance data from LMF to UE in Rel-15 is expected to include only E-UTRA cells.
3.2	LMF access to E-UTRA cell information
The next question is how does LMF get the information about E-UTRA cells and the PRS configuration of E-UTRA cells? There are multiple ways this can be accomplished and some of which are listed below. Note that all these options require discussion in RAN3 and SA2 also to look at implications to NG-RAN and 5GC architecture and interfaces.
Option 1, Using NPPa protocol: LMF may get the E-UTRA cell information and PRS configuration using something like the OTDOA Information Transfer procedure in LPPa [3]. This allows the LMF to get E-UTRA cell information from an ng-eNB in Rel-15 since ng-eNB being part of NG-RAN may support NPPa just like a gNB. Also, there is the possibility that the ng-eNB may get E-UTRA cell information over Xn from an eNB and pass it on to the LMF. Since RAN3 is responsible for NG-RAN to LMF interface this Option 1 requires input from RAN3.
Option 2, Using LPPa protocol: LMF could possibly support a light version of LPPa protocol in Rel-15 (in addition to NPPa protocol) and get the E-UTRA cell information directly from legacy pre-Rel-15 eNBs. This is not our preferred option but it is up to RAN3 to decide whether LMF should support a light LPPa in additional to NPPa. Note that the NR WID already excluded LPPa so in our opinion this option is precluded.
Option 3, Up to LMF implementation: As an implementation option the LMF and E-SMLC functions could be in one box in which case it is up to LMF implementation to get the E-UTRA cell information that is available to the E-SMLC from legacy eNBs. NPPa could be used for OTDOA information transfer from ng-eNB to LMF. In this case no need for Xn support for transfer of E-UTRA cell information from eNB to ng-eNB.
Proposal 3: Given the tight schedule for Rel-15 it is proposed to leave it up to LMF implementation as to how LMF obtains the E-UTRA cell information and PRS configuration from E-UTRA cells.
3.3	Inter-RAT RSTD measurement
Since UE measurement based on PRS signal transmitted from a E-UTRA cell while the UE is being served by a NR cell is an inter-RAT RSTD measurement it requires measurement gaps to perform the measurement. RAN1 had already introduced RSTD for E-UTRAN measurement in TS 38.215 [5] for Rel-15. It is up to RAN4 to study the measurement performance for inter-RAT RSTD measurement. From RAN2 point of view the inter-RAT RSTD measurement handling will be the same as for inter-frequency RSTD measurement. Since measurement gap configuration need to be done at NR RRC layer but inter-RAT RSTD measurements need to be reported at LPP layer from UE to LMF, it is proposed to use the same solution that was introduced for inter-frequency RSTD measurements in LTE Rel-10. This means if the UE has inter-RAT E-UTRA cells in the assistance data from the LMF and when the UE is ready to perform the inter-RAT RSTD measurements the UE must initiate a NR RRC procedure to indicate to the gNB that it requires measurement gaps for inter-RAT RSTD measurements. This new NR RRC procedure can be modelled same as the LTE RRC Inter-frequency RSTD measurement indication procedure [4] but can be made generic for both inter-frequency and inter-RAT RSTD measurement indication to gNB.
Proposal 4: Introduce a new NR RRC procedure viz. RSTD measurement indication, that allows UE to indicate to gNB that the UE is about to perform inter-RAT RSTD measurements (and in a future release the inter-frequency RSTD measurements) which requires measurement gaps.
4	Conclusion
This paper discussed support for E-UTRA RAT dependent OTODA positioning in the initial NR release (Rel-15) and contains the following proposals:
Proposal 1: In Rel-15, NR shall support E-UTRA RAT dependent OTDOA positioning. Full OTDOA positioning support native to NR using NR-specific signals to be supported in a future release.
Proposal 2: RAN2 to confirm whether TS 36.355 is applicable as such for NR also and whether any NR specific updates in TS 36.355 is allowed or if a new NR stage 3 positioning specification need to be created copying over the contents of TS 36.355 to allow any NR specific changes to the LPP protocol.
Proposal 3: Given the tight schedule for Rel-15 it is proposed to leave it up to LMF implementation as to how LMF obtains the E-UTRA cell information and PRS configuration from E-UTRA cells.
Proposal 4: Introduce a new NR RRC procedure viz. RSTD measurement indication, that allows UE to indicate to gNB that the UE is about to perform inter-RAT RSTD measurements (and in a future release the inter-frequency RSTD measurements) which requires measurement gaps.
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