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Introduction
In RAN1 AH#1901 meeting [1], the following agreements about NR supporting positioning techniques were reached:
	Agreement:
The following candidate techniques are considered for study of DL positioning:
· Timing based techniques 
· Timing of arrival path(s)
· Phase difference based techniques
· Note: feasibility needs to be further assessed
· Angle-based techniques
· Downlink angle(s) of departure 
· Downlink angle(s) of arrival 
· Carrier-phase based techniques
· Note: feasibility needs to be further assessed
· Received reference signal power based techniques
· Cell ID and TRP related information (e.g. RS resource and/or resource set ID)
Agreement:
The following candidate techniques are considered for study of UL positioning:
· Timing based techniques 
· Timing of arrival path(s)
· Angle-based techniques
· Uplink angle(s) of departure 
· Uplink angle(s) of arrival 
· Carrier-phase based techniques
· Note: feasibility needs to be further assessed
· Received reference signal power based techniques
Agreement:
The following candidate techniques are considered for study of DL and UL positioning:
· Timing based techniques
· Round trip time measurement including support for multiple TRPs
· Combination of DL and UL techniques for NR positioning
· e.g. E-CID like techniques (including one or multiple cells)



According to the WID of NR positioning in [2], one objective of RAN2 is to functional interfaces, signalling and procedures including UE reporting, to support NR RAT-dependent positioning for the NR positioning techniques listed in RAN1 objectives. In the last RAN2 meeting, there were some discussions about the framework of RAT-dependent positioning techniques in NR, however, no conclusion was made. In this contribution, we provide our consideration on the framework for RAT-dependent positioning method in NR.
Discussion
In Rel-15 LTE, RAT-dependent positioning techniques include OTDOA, UTDOA and E-CID. OTDOA is a downlink based positioning techniques and needs UE to measure RSTD of PRS from different TPs. UTDOA is a uplink based positioning technique and needs LMU to measure UL relative time of arrival. E-CID is a downlink and uplink based positioning technique and both UE and eNB could perform related measurements. The following table shows the RAT-dependent positioning techniques framework in LTE.
Table 1 Mapping between LTE positioning techniques and RS/measurements
	Positioning method
	Positioning technique
	Reference signal 
	UE measurement
	Network measurement

	Downlink positioning method
	OTDOA
	DL PRS
	Downlink timing measurements
	NA

	Uplink positioning method
	UTDOA
	UL SRS
	NA
	LMU: UL Difference Time of Arrival

	E-CID positioning method
	Downlink E-CID 
	
	· RSRP
· RSRQ
· UE Rx-Tx time difference
	NA

	
	Uplink E-CID
	
	NA
	· eNB Rx – Tx time difference
· Timing Advance
· Angle of Arrival


According to the agreements of RAN1, RAT-dependent positioning techniques in NR includes DL-TDOA, DL-AoD, UL-TDOA, UL-AoA, multi-cell RTT and E-CID. The following table show the mapping between NR positioning techniques and RS/measurement, which is referring to [3].
Table 2 Mapping between NR positioning techniques and RS/measurements
	Positioning technique
	Reference signal
	UE measurement
	Network measurement

	DL-TDOA
	DL PRS
	RSTD
	NA

	DL-AoD
	DL PRS
	RSRP
	NA

	UL-TDOA
	UL SRS
	NA
	UL-RTOA

	UL-AoA
	UL SRS
	NA
	AoA, ZoA

	Multi-cell RTT
	DL PRS, UL SRS
	UE Rx-Tx time difference
	gNB Rx-Tx time difference

	E-CID
	Not specified
	· RSRP
· RSRQ
· UE Rx-Tx time difference
	· gNB Rx – Tx time difference
· Angle of Arrival


According to this table, both DL-TDOA and DL-AoD estimate UE’s location based on UE’s measurement on DL PRS, and the difference is that UE measure RSTD for DL-TDOA but RSRP for DL-AoD. Both UL-TDOA and UL-AoA needs the transmission of UE SRS and network performing measurement but with different measurement objective. To minimize the work of the specification, it is proposed to define downlink-only positioning method to cover DL-TDOA and DL-AoD, and define uplink-only positioning method to cover UL-TDOA and UL-AoA.
Proposal 1: Define downlink-only positioning method in stage-2 spec to cover DL-TDOA and DL-AoD.
Proposal 2: Define uplink-only positioning method in stage-2 spec to cover UL-TDOA and UL-AoA.
Multi-cell RTT needs not only DL PRS based measurement but also SRS based measurement, which is combination of DL & UL based positioning. Although the needed procedures to support multi-cell RTT may be same to downlink only based positioning procedure plus uplink based positioning procedure, it is necessary to define multi-cell RTT as a separately positioning method in stage-2 spec to show every positioning technique more clearly.
Proposal 3: Define multi-cell RTT positioning as a separate positioning method in stage-2 spec.
For E-CID, although it includes uplink E-CID and downlink E-CID, it can be entirely based the reference signals within a cell. No LPP or NRPP specification supported is needed in terms of RS configuration. This is different from other positioning techniques. So, it is proposed to define E-CID as a positioning method like LTE.
Proposal 4: Define E-CID as a separate positioning method in stage-2 spec to cover uplink E-CID and downlink E-CID like in LTE.
Conclusion
In this contribution, we provided our consideration on RAT-dependent positioning method in NR, and we get the following observation and proposals:
Proposal 1: Define downlink-only positioning method in stage-2 spec to cover DL-TDOA and DL-AoD.
Proposal 2: Define uplink-only positioning method in stage-2 spec to cover UL-TDOA and UL-AoA.
Proposal 3: Define multi-cell RTT positioning as a separate positioning method in stage-2 spec.
Proposal 4: Define E-CID as a separate positioning method in stage-2 spec to cover uplink E-CID and downlink E-CID like in LTE.
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