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1 Introduction
In the last RAN1 meeting, the following agreements regarding uplink positioning solutions have been made [2]:
· Round-trip time (RTT) with one or more neighboring gNBs/TRPs for NR DL and UL positioning should be supported for FR1 and FR2

· The following measurements for NR DL PRS for serving and neighbor gNBs should be supported:

· UE RX-TX time difference measurements

It is also agreed in RAN1#95 that: 
The following candidate techniques are considered for study of DL and UL positioning:

· Combination of DL and UL techniques for NR positioning
e.g. E-CID like techniques (including one or multiple cells)
This paper discusses the downlink and uplink based positioning solutions.
2 Discussion

The multi-RTT positioning technique is proposed mainly to address the problem of strict synchronization among multiple TPs in traditional TOA based positioning technique. This technique measures both downlink TOA and uplink TOA, which can be used to calculate the distance between two devices, along with time difference information between tx and rx in the responding device. This technique, at least the network based multi-RTT, has been agreed to be supported in NR positioning according to the latest RAN1 meeting [2].
It can be found that the multi-RTT technique requires both downlink and uplink measurements, which indicates that both the DL and UL RS resources need to be configured for the positioning. Also, the uplink and downlink measuring process could increase the latency of positioning, compared to traditional downlink only or uplink only positioning techniques.
Observation 1: The multi-RTT technique requires more resources and may have high latency, compared to traditional downlink-only or uplink-only positioning techniques.

Like OTDOA and UTDOA, multi-RTT poisoning technique also requires multiple RAN nodes in the measuring process. The DL configurations of multiple RAN nodes need to be collected and transferred to UE, while the UL configurations also need to be distributed to multiple neighbour cells, or LMUs. These procedures are similar to those in OTDOA and UTDOA, for which LPPa has defined the DL and UL signalling procedures and NRPPa has defined the DL signalling procedures. Thus, the signalling procedures between LMF and RAN nodes for multi-RTT can be studied by taking OTDOA and UTDOA procedures as the starting point.      
Observation 2: The signalling procedures for multi-RTT are similar to the combination of procedures for OTDOA and UTDOA.
Proposal 1: The signalling procedures for multi-RTT should be considered in RAN3 and the signalling procedures for OTDOA and UTDOA can be the starting point to study the multi-RTT procedures.

The E-CID positioning technique estimates the UE locations using the knowledge of the geographical coordinates of its serving gNB (ng-eNB), combined with the DL UE measurements and/or UL RAN measurements. NRPPa in R-15 has defined the signalling procedures for E-CID. Considering the workload in RAN3, these procedures in R-16 can be reused for E-CID in R16.
Proposal 2: The signalling procedures for E-CID can be considered to reuse R-15 NRPPa procedures defined for E-CID.

3 Conclusion
Based on the discussion in this paper, we propose:
Observation 1: The multi-RTT technique requires more resources and may have high latency, compared to traditional downlink-only or uplink-only positioning techniques.

Observation 2: The signalling procedures for multi-RTT are similar to the combination of those for OTDOA and UTDOA.

Proposal 1: The signalling procedures for multi-RTT should be considered in RAN3 and the signalling procedures for OTDOA and UTDOA can be the starting point to study the RTT procedures.  

Proposal 2: The signalling procedures for E-CID can be considered to reuse R-15 NRPPa procedures defined for E-CID.

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 and uplink positioning methods

The downlink and uplink positioning methods include multi-RTT technique and E-CID technique.
9.2.x.x.1 Transferred information

The information transferred among LMF, ng-eNB, gNB and UE need further consideration.

9.2.x.x.2 Positioning procedures for multi-RTT
The signaling procedures for OTDOA and UTDOA can be the starting point to study the multi-RTT procedures.

9.2.x.x.2 Positioning procedures for E-CID
The procedures for E-CID can reuse the procedures described in R-15. 
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