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1 
Introduction
The work item of “NR positioning” was approved [1]. The main objectives of this work item are captured below:

	RAN1 centric objectives
· Specify NR DL and UL reference signals to facilitate support of NR positioning techniques (DL-TDOA, DL-AoD, UL-TDOA, UL-AoA, multi-cell RTT and E-CID) [RAN1]

· Support E-CID downlink measurements based on at least RRM measurements defined in NR Rel. 15

· Identify whether and which Rel-15 NR reference signals can be used for different NR positioning techniques

· Define new DL positioning reference signals applicable at least for DL-TDOA, DL-AoD, RTT

· Define UL SRS with possible enhancements for positioning which is applicable at least for RTT, UL-TDOA, UL-AoA

· Define UE measurements based on DL reference signals applicable for NR positioning. The following UE measurements are specified for serving, reference, and neighboring cells [RAN1]
· DL RSTD (reference signal time difference) measurements for NR positioning

· DL RSRP (reference signal received power) measurements for NR positioning

· UE RX-TX time difference measurements for NR positioning

· Define gNB measurements based on UL reference signals applicable for NR positioning. The following gNB measurements are specified [RAN1]:

· UL RTOA (relative time of arrival) measurements for NR positioning

· UL Angle of Arrival (AoA) measurements (including Azimuth and Zenith Angles) for NR positioning

· UL RSRP (reference signal received power) measurements for NR positioning

· gNB RX-TX time difference measurements for NR positioning

· If necessary, define physical-layer procedures to support UE/gNB measurements for NR positioning [RAN1]

RAN4 centric objectives

· Define corresponding core requirements for NR positioning [RAN4]

· Discuss which requirements are specified 

RAN4 centric objectives

· Define corresponding performance requirements and test cases for NR positioning [RAN4]

Discuss which requirements are specified


As agreed in the RAN4 WI work plan [2], further discussions on several aspects of NR positioning RRM requirements will be expected.
· UE measurements
[NR_pos-Core]

· System-level evaluations for PRS-RSTD and PRS-RSRP

· PRS-RSTD measurements

· PRS-RSRP measurements


· Rx-Tx time difference measurements

· SSB and CSI-RS RSRP/RSRQ/RSRPB measurements

· gNB measurements

· Impact on existing RRM requirements

In this contribution we provide the proposals on the structure for NR positioning RRM requirements in Rel16 in TS 38.133. 
2 TS 38.133 specification structure for NR positioning  
In LTE TS 36.133 the RRM requirements for positioning techniques are strongly coupled with the underlying positioning technique (e.g. RSTD measurements are applied for the OTDA positioning techniques). 

	8.1.2.6
E-UTRAN Inter-Frequency OTDOA Measurements
88
8.1.2.6.1
 E-UTRAN FDD-FDD Inter-Frequency OTDOA Measurements
89
8.1.2.6.1.1
 RSTD Measurement Reporting Delay
90
8.1.2.6.2
 E-UTRAN TDD-FDD Inter-Frequency OTDOA Measurements
90
The requirements in section 8.1.2.6.1 also apply for this section, assuming f1 is a TDD frequency and f2 is an FDD frequency.
90
8.1.2.6.3
 E-UTRAN TDD-TDD Inter-Frequency OTDOA Measurements
90
8.1.2.6.3.1
 RSTD Measurement Reporting Delay
91
8.1.2.6.4
 E-UTRAN FDD-TDD Inter-Frequency OTDOA Measurements
92
8.1.2.7
E-UTRAN E-CID Measurements
92
8.1.2.7.1
E-UTRAN FDD UE Rx-Tx Time Difference Measurements
92
8.1.2.7.2
E-UTRAN TDD UE Rx-Tx Time Difference Measurements
93



Observation 1: In LTE specification the RRM requirements for positioning techniques are strongly coupled with the underlying positioning technique.
In NR positioning, multiple RAT dependent positioning methods are supported, e.g. DL/UL OTDoA, ECID, multi-RTT. In accordance to the LS [3] RAN1 agreed on the tables below that provide mapping between reference signals and measurements based on the latest status of RAN1 discussion. It is important to emphasize that the positioning techniques are indicated for information purpose as examples and do not intend to influence higher layer signalling to be developed by RAN2. Furthermore it is expected that some measurements can be reused across different positioning techniques and also the new positioning techniques can be introduced in the future.
	DL/UL Reference Signals
	UE Measurements
	To facilitate support of the following positioning techniques

	Rel.16 DL PRS
	DL RSTD
	DL-TDOA

	Rel.16 DL PRS
	DL PRS RSRP
	DL-TDOA, DL-AoD, Multi-RTT

	Rel.16 DL PRS / Rel.16 SRS for positioning 
	UE Rx-Tx time difference
	Multi-RTT

	Rel. 15 SSB / CSI-RS for RRM
	SS-RSRP(RSRP for RRM), SS-RSRQ(for RRM), CSI-RSRP (for RRM), CSI-RSRQ (for RRM), SS-RSRPB (for RRM)
	E-CID


	DL/UL Reference Signals
	gNB Measurements
	To facilitate support of the following positioning techniques

	Rel.16 SRS for positioning
	UL RTOA
	UL-TDOA

	Rel.16 SRS for positioning
	UL SRS-RSRP
	UL-TDOA, UL-AoA, Multi-RTT

	Rel.16 SRS for positioning, Rel.16 DL PRS
	gNB Rx-Tx time difference
	Multi-RTT

	Rel.16 SRS for positioning,
	AoA and ZoA
	UL-AoA, Multi-RTT


Observation 2: For NR positioning, the following UE/gNB measurement requirements shall be considered:

· UE measurements

· DL PRS RSTD 

· DL PRS RSRP

· UE Rx-Tx time difference

· SS-RSRP/SS-RSRQ and CSI-RSRP/CSI-RSRQ
· gNB measurements

· UL RTOA 

· UL SRS-RSRP
· gNB Rx-Tx time difference
· AoA and ZoA
Observation 3: For NR positioning the same UE/gNB measurements may be used for different positioning techniques 

In principle, these requirements defined in TS 38.133 shall be kept good readability and scalability. Similarly as new RRM requirements in NR-U, the approach to integrate these new RRM requirements in Section 9 TS 38.133 is more proper to ensure the specification consistence. Therefore we propose the following generic specification structure to capture the UE requirements:
Proposal 1: Dedicated section in TS38.133 is for NR positioning measurements requirements.
	9 Measurement Procedure
9.X
NR measurements for positioning
9.X.1
Introduction
9.X.2
DL PRS RSTD measurements

9.X.3
UE Rx-Tx time difference measurements

9.X.4
UE SS-RSRP/SS-RSRQ and CSI-RSRP/CSI-RSRQ measurements
10 Measurement Performance requirements

10.X
NR measurements for positioning
10.X.1
DL PRS RSTD measurements

10.X.2
UE Rx-Tx time difference measurements

10.X.3
UE SS-RSRP/SS-RSRQ and CSI-RSRP/CSI-RSRQ measurements



3 Conclusion
In this contribution, the view on the specification structure for NR positioning RRM requirements is provided and the specification skeleton for NR positioning RRM requirements was provided in our CR [6] 
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