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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 RAN3 to support the highlighted objective for a protocol between 5G-CN and gNB.
2 Discussion
Architecture and impacts

The current SA2 understanding of the positioning architecture is as shown in Figure 1 (adapted from [2], Annex B).
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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:

· LPPa transport to be supported between LMF and NG-RAN hosting eNB, i.e. on NG, NGLs, and possibly NGLg (if SA2 determine that NGLs terminates at GMLC)
· New protocol “NRPPa” to be defined, and transport provided between LMF and NG-RAN hosting gNB, i.e. on NG, NGLs, and possibly NGLg (if SA2 determine that NGLs terminates at GMLC)
· LPP transport to be supported between LMF and UE, i.e. on Uu, NG2, NGLs, and possibly NGLg

· Any potential impacts to LPP to account for NR access

· RSTD measurement gaps in NR for measurements towards LTE
From Figure 1, we can see the ambiguity of the termination point of the NRPPa, i.e. either in the LMF or in the GMLC, due to the FFS on NGLs reference point.
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 RAN3 protocol design work implied by the second objective for an “NRPPa” protocol.

Protocol definition

The stated goal is to support network based NR CID and cell portion ID positioning.  In the current LPPa terms this is a subset of E-CID positioning methods; we consider that the most expedient direction for the NRPPa protocol is to implement a similar CID/E-CID framework, populated only with the IEs needed to support cell ID and cell portion ID (further measurements can be added in future releases).

Assuming the model of LPPa is followed closely (and there seems no strong reason to diverge from it), this would mean supporting, with this basic set of IEs, the messages for the following elementary procedures:

· E-CID Measurement Initiation

· E-CID Measurement Failure Indication

· E-CID Measurement Report

· E-CID Measurement Termination

· Error Indication 

Proposal 1: Implement NRPPa supporting the following elementary procedures:
· E-CID Measurement Initiation

· E-CID Measurement Failure Indication

· E-CID Measurement Report

· E-CID Measurement Termination

· Error Indication 

Proposal 2: NRPPa contains the following messages:

· E-CID MEASUREMENT INITIATION REQUEST

· E-CID MEASUREMENT INITIATION RESPONSE

· E-CID MEASUREMENT INITIATION FAILURE

· E-CID MEASUREMENT FAILURE INDICATION

· E-CID MEASUREMENT REPORT

· E-CID MEASUREMENT TERMINATION COMMAND

· ERROR INDICATION

The details of the IE would required further checking (against LPPa) as example an NR cell would have different fields for the corresponding concepts , e.g. NCGI instead of ECGI.
It is anticipated that further messages e.g. relating to OTDOA could be added in future releases.
3 Conclusion
This document raises the following proposals:

Proposal: Implement NRPPa supporting the elementary procedures with associated messages:
· E-CID Measurement Initiation

· E-CID Measurement Failure Indication

· E-CID Measurement Report

· E-CID Measurement Termination

· Error Indication 
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