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1 Introduction

The NR work item was expanded at RAN#76 to cover positioning ([1]).  The covered scope is as follows:
-
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].

This document discusses the approach in RAN2 to support these positioning objectives.

2 Discussion
Architecture and impacts

The current SA2 understanding of the positioning architecture is as shown in Figure 1 ([2], Annex B).  Note that SA2 labelled “NG2” the interface that RAN3 call simply “NG”.
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Editor's note:
It is FFS whether the NGLs reference point includes the GMLC or AMF

Figure 1: Positioning architecture (non-roaming case)

Based on this architecture and taking into account the protocol aspects indicated in [1] to be supported, the impacts are as follows:

· LPP transport to be supported between LMF and UE, i.e. on Uu, NG, NGLs, and possibly NGLg (if SA2 decide that NGLs terminates at GMLC)
· LPPa transport to be supported between LMF and NG-RAN hosting eNB, i.e. on NG, NGLs, and possibly NGLg (if SA2 decide that NGLs terminates at GMLC)
· RSTD measurement gaps in NR for measurements towards LTE

· New protocol “NRPPa” potentially to be defined, and transport provided for cell ID and cell portion ID information, between LMF and NG-RAN hosting gNB, i.e. on NG, NGLs, and possibly NGLg (if SA2 decide that NGLs terminates at GMLC)
· Any potential impacts to LPP to account for NR access

Not all of these areas affect RAN; the NGLs/NGLg impacts need to be handled in CT4, and if NAS is used as transport for LPP as it is in LTE, the impact is in CT1 and the RAN groups only need to provide generic NAS container messages.  The following sections look at the RAN2 work implied by these areas of impact.

Gaps for OTDOA measurements
The objective for “Definition of messages and transport between 5G-CN and NG-RAN hosting NR (gNB)” suggests defining the first version of an “NRPPa” protocol between the LMF and the gNB.  This would require transport messages as well as the definition of the protocol itself, both of which would be under RAN3 responsibility to specify at the stage 3 level.  By contrast with LPPa, the new “NRPPa” would be intended for the support of cell ID and cell portion ID positioning, i.e., the needed messages are all UE-associated; there does not seem to be a need for non-UE-associated NRPPa signalling.

RAN2 and RAN4 are tasked in [1] with the support of measurement gaps and idle periods for location related inter-RAT measurements.  In our understanding this relates to RSTD measurement gaps towards LTE.  We anticipate that RAN4 can confirm quickly if any differences would be needed in the measurement gap patterns compared to LTE, and RAN2 will need to specify a mechanism for requesting/receiving the gaps similar to the InterFreqRSTDMeasurementIndication message in LTE.

Proposal 1: Define a gap request mechanism for the UE served in NR to take OTDOA measurements towards LTE.

In addition to the gaps to measure PRS, the UE needs to be able to obtain the SFN of at least one measured cell.  Typically this means reading the MIB, which would require a longer gap or idle period as compared to measuring PRS.  This could be addressed in several ways:

· If the serving gNB knows the frame timing of a neighbouring eNB, it could allocate gaps timed to coincide with the MIB.

· Otherwise, a long gap could be provided, either as a new measurement gap pattern or by a DRX configuration.

· If known, the serving gNB could provide the SFN and frame timing of the neighbour gNB directly.

Proposal 2: Discuss the preferred approach for providing gaps to read the MIB.
Access dependencies

Finally, even for RAT-independent positioning methods e.g. GNSS, LPP contains some assumptions about the UE’s access technology:

· CommonIEsRequestAssistanceData includes the primary cell ID (PCI) as an optional field (indicated as being omitted for “non-EUTRA and non-NB-IoT user plane support”).

· NetworkTime in GNSS includes the cell ID for which the network time is indicated.

· MeasurementReferenceTime includes the cell ID and network timing for a GNSS measurement.

· AccessTypes (used in fine time assistance) indicates the RATs for which FTA is supported.

Except for architectural option 2, there should be a serving LTE cell, but in option 4 it is the secondary node.  It may be acceptable that the LTE cell ID is always used for the LPP signalling even if it is not the primary cell, and omitted entirely when there is no serving LTE cell (option 2), but the point needs to be discussed especially for CommonIEsRequestAssistanceData.  With the timing related IEs, it could be sufficient to declare that network timing and FTA are not supported for NR cells.
Proposal 3: RAN2 should discuss whether signalling of NR identifiers is needed in the following LPP IEs:

· CommonIEsRequestAssistanceData

· NetworkTime

· MeasurementReferenceTime

· AccessTypes

In the case of CommonIEsRequestAssistanceData, the primary cell is provided as an approximate location of the UE, to allow the server to select appropriate assistance data.  For this purpose a secondary cell should work as well as the primary cell, and allowing the UE to indicate a secondary cell identity in this IE makes functional sense while avoiding impact on LPP message formats.

Proposal 4: Allow the UE to send the PCI of an LTE secondary cell in CommonIEsRequestAssistanceData.
It should also be noted that for E-CID positioning, the current LPP requirements have an apparent limitation that would prevent it from being used in cases where NR is the master node, even with LPP transport defined through the gNB.  The IE ECID-SignalMeasurementInformation contains an optional primaryCellMeasuredResults, which obviously could not apply when the primary cell is NR (the contents are LTE specific).  However, the field description table for this field reads:

	primaryCellMeasuredResults

This field contains measurements for the primary cell, when the target device reports measurements for both primary cell and neighbour cells. This field shall be omitted when the target device reports measurements for the primary cell only, in which case the measurements the primary cell is reported in the measuredResultsList.


In short, the guidance is that when primaryCellMeasuredResults is omitted, it means the target device is reporting measurements for the primary cell only.  There is not currently a facility in this message structure for sending reports of SCG and/or neighbour cells only, as would be required in cases of an NR master node.

Proposal 5: Modify the requirements on ECID-SignalMeasurementInformation to enable reporting of E-CID measurements on LTE cells when NR is the master node.
3 Conclusion
This document raises the following proposals:

Proposal 1: RAN2 should define a gap request mechanism for the UE served in NR to take OTDOA measurements towards LTE.

Proposal 2: RAN2 should discuss whether signalling of NR identifiers is needed in the following LPP IEs:

· CommonIEsRequestAssistanceData

· NetworkTime

· MeasurementReferenceTime

· AccessTypes

Proposal 3:RAN2 should discuss whether to modify the requirements on ECID-SignalMeasurementInformation to enable reporting of E-CID measurements on LTE cells when NR is the master node.
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