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1   Introduction
According to the agreed TR during the study phase, the following agreements regarding NR DL and UL-based positioning solutions have been made [1]:

· The following candidate techniques were identified for NR DL and UL-based positioning support:

- 
Round-trip time (RTT) with one or more neighbouring gNBs/TRPs for NR DL and UL positioning should be supported for FR1 and FR2.

-  E-CID based positioning
This paper discusses the downlink and uplink based positioning procedures.    
2   Discussion

2.1   E-CID
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 1: The signalling procedures for E-CID can be considered to reuse NRPPa E-CID procedures in R-15.

For disaggregated gNB, whether message procedures should be defined to support E-CID should depend on the information that is reported from gNB to LMF. In R-15, the following information is transferred from ng-eNB and gNB to LMF, as described in 38.305 [2]:
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Information
E-UTRA Measurement Results List

~ Evolved Cell Global Identifier (ECGI)Physical Cell 1D

- E-UTRA Reference signal received power (RSRP)

- E-UTRA Reference Signal Received Quality (RSRQ)
NR Measurement Results List

- Cell Global Identifier /Physical Cell ID

~Cell Portion ID
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Information

Timing Advance (Tov)
Angle of Arrival (A0A)
E-UTRA Measurement Results List
- Evolved Cell Global Identifier (ECGI)/Physical Cell 1D
- E-UTRA Reference signal received power (RSRP)
- E-UTRA Reference Signal Received Quality (RSRQ)
GERAN Measurement Results List
~ Base Station Identity Code (BSIC)
~ARFCN of Base Station Control Channel (BCCH)
- Received Signal Strength Indicator (RSS)
UTRA Measurement Results List
- UTRAN Physical ID
- Common Pilot Channel Received Signal Code Power
(RSCP}
- Common Pilot Channel Eg/lo
WLAN Measurement Results List
- WLAN Received Signal Strength Indicator (RSSI)
- SSID
- BSSID
~HESSID
~ Operating Class
- Country Code
~WLAN Channel(s
~WLAN Band





It obvious that gNB only need to report cell ID information to LMF for E-CID positioning. The information (the E-CID measurements) that needs to be reported from gNB to LMF in R-16 should be determined by RAN1 and has not been decided yet. If gNB also need to report measurements such as timing advance or angle of arrival, then gNB-CU would need to request measurements from gNB-DU and gNB-DU response with the measurements. However, if gNB only need to report Cell ID information, as defined in R-15, there is no need for the F1AP procedure support.
Proposal 2: Whether to define F1AP procedures for E-CID should wait for the RAN1 to decide the information that need to be reported from gNB to LMF
2.2   Multi-RTT
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.
Like DL-TDOA and UL-TDOA, 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 TMFs. These procedures are similar to those in DL-TDOA and UL-TDOA, 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 DL-TDOA and UL-TDOA procedures as the starting point.

Proposal 3: The signalling procedures for multi-RTT should be considered in RAN3 and the signalling procedures for DL-TDOA and UL-TDOA can be the starting point to study the multi-RTT procedures.
Since the procedures for multi-RTT are similar to the combination of DL-TDOA and UL-TDOA procedures, the procedures over F1AP would be also similar. Thus, the following procedures are required over F1AP to support the multi-RTT: DL positioning information exchange procedure; UL positioning information exchange procedure; UL positioning measurement procedure.
Proposal 4: The following procedures are required over F1AP to support the multi-RTT: DL positioning information exchange procedure; UL positioning information exchange procedure; UL positioning measurement procedure.
3   Conclusion
Based on the discussion in this paper, we propose:
Proposal 1: The signalling procedures for E-CID can be considered to reuse NRPPa E-CID procedures in R-15.

Proposal 2: Whether to define F1AP procedures for E-CID should wait for the RAN1 to decide the information that need to be reported from gNB to LMF
Proposal 3: The signalling procedures for multi-RTT should be considered in RAN3 and the signalling procedures for DL-TDOA and UL-TDOA can be the starting point to study the multi-RTT procedures.
Proposal 4: The following procedures are required over F1AP to support the multi-RTT: DL positioning information exchange procedure; UL positioning information exchange procedure; UL positioning measurement procedure.
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