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1 Introduction
In the last RAN1 meeting, the following agreements regarding uplink positioning solutions have been made [2]:
· NR should support timing (DL-TDOA) based DL-only positioning techniques in FR1 and FR2
· NR should support angle (DL-AoD) based DL-only positioning techniques with at least beam sweeping at least at the gNB in FR1 and FR2
· Note: This does not necessarily need different reference signals from the timing based DL-only positioning techniques
This paper discusses the downlink based positioning solutions.
2 Discussion

OTDOA is the main downlink positioning technique in LTE. R-15 has also included the OTDOA technique for NR positioning. In R-16, this technique should also be the important candidate of downlink positioning techniques. In the latest RAN1 meeting [2], it has been agreed to support DL-TDOA in FR1 and FR2. R-15 has already proposed the NRPPa and NRPP protocol to describe the signalling procedure for OTDOA. These procedures could be reused in R-16 for the DL-TDOA, at least for FR1. For FR2, as discussed in last RAN1 meeting, DL beam sweeping and alignment would be used. RAN3 need to study the signalling procedure for FR2, and check if additional procedures are required to support DL-TDOA. 
Proposal 1: The signalling procedure for DL-TDOA in FR1 can be considered to reuse the procedure defined in R-15 while the signalling procedure for DL-TDOA in FR2 should be further considered. 
It has also been agreed in last RAN1 meeting that NR should support angle based DL-only positioning techniques with beam sweeping at least at gNB side. This technique estimates the UE location by measuring the AoDs of downlink reference signals at multiple RAN nodes. Since massive antennas system would be a basic feature in NR, the angle based downlink positioning technique can an important NR positioning candidates. 
Proposal 2: The signalling procedure for DL-AoD should be considered. 
NR has novel RAN architecture, i.e., a gNB is composed of CU and DUs. In this architecture, a single CU in connected with multiple DUs. Thus, a single gNB can be enough for the positioning process by utilizing multiple DUs. Additionally, the signalling between CU-DU should also be studied to support various positioning techniques in NR. Thus, NR should study the signalling procedure for various positioning techniques under CU-DU architecture. 
Observation 1: In NR RAN architecture, a single CU in connected with multiple DUs. A single gNB can be enough for the positioning by utilizing multiple DUs.
Proposal 3: NR should study the signalling procedure for various positioning techniques under CU-DU architecture.

3 Conclusion
Based on the discussion in this paper, we propose:
Proposal 1: The signalling procedure for DL-TDOA in FR1 can be considered to reuse the procedure defined in R-15 while the signalling procedure for DL-TDOA in FR2 should be further considered.
Proposal 2: The signalling procedure for DL-AoD should be considered. 
Observation 1: In NR RAN architecture, a single CU in connected with multiple DUs. A single gNB can be enough for the positioning by utilizing multiple DUs.
Proposal 3: NR should study the signalling procedure for various positioning techniques under CU-DU architecture.

This document provides the TP for 38.855 to align with the proposals.
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5 Annex – TP
9.2
Procedure and protocol aspects

9.2.x Positioning methods and Supporting procedures
9.2.x.x Downlink positioning methods

The downlink positioning methods include DL-TDOA and DL-AoD.
In the downlink positioning method, the UE position is estimated based on measurements taken at the UE of downlink radio signals from multiple TPs (possibly including PRS-only TPs from a PRS-based TBS), along with knowledge of the geographical coordinates of the measured TPs.
9.2.x.x.2 Positioning procedures for DL-TDOA

The procedures for DL-TDOA should consider LPPa as basis.

The procedures for DL-TDOA under CU-DU architecture are required further consideration.

9.2.x.x.2 Positioning procedures for angle based positioning methods

The procedures for DL-AoD positioning should consider LPPa as basis.

The procedures for DL-AoD under CU-DU architecture are required further consideration
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