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1. Introduction

The WI of NR positioning [1] has started after RAN#83, and this is the first meeting to discuss the WI in RAN4 RRM session. In this paper, we will provide our initial views on RRM impacts for NR positioning.
2. Discussion
The overall objective of NR positioning WI is that 

	The objective of this work item is to specify solutions to enable RAT dependent (for both FR1 and FR2) and RAT independent NR positioning techniques while considering E911 (e.g. floor level) and commercial requirements for horizontal and vertical positioning accuracies according to TR38.855. The specification work for regulatory use cases is prioritized.


On very high level, the WI includes support of both RAT dependent and RAT independent positioning techniques. The RAT dependent techniques are based on new Reference signals, Measurement, Procedure as well as Signalling and Protocols defined for NR. As there are new measurements and new procedures, it is quite straightforward to define RRM requirements for the RAT dependent techniques in order to guarantee the final positioning performances.
The RAT independent positioning techniques, as indicated by its name, is not specifically related to NR. As far as RAN4 RRM is concerned, the specification work for RAT independent is to define the positioning performance for relevant positioning techniques. In LTE, the specification is 36.171. In NR Rel-15, 38.171 is created by using 36.171 as baseline. Therefore, we do not see further effort from RAN4 RRM session needed on RAT independent positioning techniques. If there is a clear demand to introduce new performance requirements for any particular technique, this should be done in a separate WI.
Proposal 1: RAN4 RRM work should focus on defining requirements for RAT dependent positioning techniques. No RRM work is foreseen for RAT independent positioning techniques in the WI.

According to [1], the following RAT dependent techniques are to be supported
· DL-TDOA

· DL-AoD

· UL-TDOA

· UL-AoA

· ECID

· Multi-cell RTT
DL-TDOA and DL-AoD are DL-only positioning techniques, which require measurements only at UE side. For DL-TDOA, UE measures the RSTD between the reference cell and the neighbour cells, which is quite similar to RSTD in LTE. For DL-AoD, UE measures PRS-RSRP from serving and neighbour cells, which is a new measurement based on the new RS. UE requirements for both measurements should be defined.
Proposal 2: For DL-TDOA and DL-AoD, RAN4 to define UE requirements for DL RSTD and PRS-RSRP measurements.

UL-TDOA and UL-AoA are UL-only positioning techniques, which require measurements only at gNB side. It should be noted that depending on implementation, the measurements may be performed by a separate logic entity (e.g. TMF), but in current RAN1 discussion the measurements are considered to be done by gNB, so we do not make differentiation between the network entity making the measurement for UL positioning techniques. For UL-TDOA, gNB measures RTOA for the served UE and neighbour UEs, which is quite similar to RTOA in LTE. For UL-AoA, the gNB measures AoA (azimuth of arrival) and ZoA (zenith of arrival) from served UE and neighbour UE. 
It is a question whether measurement requirements for gNB should be specified or not in the WI. It is desirable if there could be some performance guarantee for gNB measurements, but the time for the WI is quite limited (only 4 meetings to close the core part) and there are many issues to be discussed and simulated for the UE measurements. It should be noted that in LTE eNB also measures AoA and TA for ECID, but there is no performance requirements for these measurements, instead only the report mapping is defined in 36.133. Compared to UE, the gNB performance can be better controlled by the network operator. Therefore, our suggestion is to not define the gNB measurement requirements for RTOA or AoA/ZoA.
Similar to LTE, the report mapping for the RTOA and AoA/ZoA need to be defined, so that gNB can report the measurement results to the location server. 

Proposal 3: For UL-TDOA and UL-AoA, RAN4 not to define gNB measurements requirements for UL RTOA or AoA/ZoA, while the report mapping for UL RTOA and AoA/ZoA should be defined.
ECID and multi-cell RTT are UL- and DL-based poisoning techniques, which require measurements at both UE and gNB sides. For ECID, UE measures RSRP/RSRP and Rx – Tx time difference from the serving cell, and gNB measures Rx – Tx time difference and AoA/ZoA from the served UE. Both the UE and gNB measurements are similar to that in LTE. In LTE, RAN4 defines the UE measurement requirements for Rx – Tx time difference, while for gNB the measurement requirement is not defined but only the reporting mapping (as Timing Advance) is defined. Similar requirements should be defined for NR ECID.
For multi-cell RTT, UE measures the Rx – Tx time difference from the serving cell and neighbour cells, and gNB measures Rx – Tx time difference from the served UE and neighbour UEs. Similar as Rx – Tx time difference for ECID, we think RAN4 should define UE measurement requirements, while for gNB measurement only the report mapping is defined. 

Proposal 4: For ECID and multi-cell RTT, RAN4 to define UE measurement requirements for Rx – Tx time difference. RAN4 not to define gNB measurement requirements for Rx – Tx time difference, while the report mapping for Rx – Tx time difference should be defined.
Table 1 summarize our views about the measurements for each positioning technique under consideration, and for which RRM requirements are specified.

Table 1: UE/gNB measurement for each positioning techniques and need for RRM requirements 
	Positioning techniques
	UE measurements
	gNB measurement

	
	Serving cell
	Neighbouring cell
	Served UE
	Neighbouring UE

	DL-TDOA
	RSTD
	RSTD
	
	

	DL-AoD
	PRS-RSRP
	PRS-RSRP
	AoA, ZoA (estimation)
	AoA, ZoA (estimation)

	UL-TDOA
	
	
	UL-RTOA
	UL-RTOA

	UL-AoA
	
	
	AoA, ZoA
	AoA, ZoA

	E-CID
	UE Rx – Tx time difference, RSRP/RSRQ
	RSRP/RSRQ
	gNB Rx – Tx time difference, AoA, ZoA
	

	Multi-RTT
	UE Rx – Tx time difference
	UE Rx – Tx time difference
	gNB Rx – Tx time difference
	gNB Rx – Tx time difference

	
	Measurement requirements defined
	Measurement requirements not defined, while report mapping should be defined.


3. Conclusions

In this paper we provided our initial views on the RRM impacts for NR positioning. 
Proposal 1: RAN4 RRM work should focus on defining requirements for RAT dependent positioning techniques. No RRM work is foreseen for RAT independent positioning techniques in the WI.

Proposal 2: For DL-TDOA and DL-AoD, RAN4 to define UE requirements for DL RSTD and PRS-RSRP measurements.

Proposal 3: For UL-TDOA and UL-AoA, RAN4 not to define gNB measurements requirements for UL RTOA or AoA/ZoA, while the report mapping for UL RTOA and AoA/ZoA should be defined.
Proposal 4: For ECID and multi-cell RTT, RAN4 to define UE measurement requirements for Rx – Tx time difference. RAN4 not to define gNB measurement requirements for Rx – Tx time difference, while the report mapping for Rx – Tx time difference should be defined.
Our proposals are summarized in Table 1.

Table 1: UE/gNB measurement for each positioning techniques and need for RRM requirements 
	Positioning techniques
	UE measurements
	gNB measurement

	
	Serving cell
	Neighbouring cell
	Served UE
	Neighbouring UE

	DL-TDOA
	RSTD
	RSTD
	
	

	DL-AoD
	PRS-RSRP
	PRS-RSRP
	AoA, ZoA (estimation)
	AoA, ZoA (estimation)

	UL-TDOA
	
	
	UL-RTOA
	UL-RTOA

	UL-AoA
	
	
	AoA, ZoA
	AoA, ZoA

	E-CID
	UE Rx – Tx time difference, RSRP/RSRQ
	RSRP/RSRQ
	gNB Rx – Tx time difference, AoA, ZoA
	

	Multi-RTT
	UE Rx – Tx time difference
	UE Rx – Tx time difference
	gNB Rx – Tx time difference
	gNB Rx – Tx time difference

	
	Measurement requirements defined
	Measurement requirements not defined, while report mapping should be defined.
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