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1. Introduction

In RAN4#92bis, gNB requirements for NR positioning were discussed, and following agreements are captured in chairman notes.

	gNB measurement requirements
· Further discuss whether and how to define gNB measurement requirements

· Open questions

· Necessity of requirements 

· Applicability to different BS types

· Requirements types (e.g. UL RTOA, UL SRS-RSRP, gNB Rx-Tx time difference, AoA and ZoA)


In this paper we will provide our views on gNB measurement requirements for NR positioning.
2. Discussion
2.1. gNB measurement requirements 
gNB measurements for NR positioning are listed in [1]. The necessity for gNB measurement requirements has been discussed since the first meeting of the positioning WI.
	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


On one hand, the positioning performance of UL-based (UL-TDOA, UL-AoA) and UL-and-DL-based (multi-RTT) positioning techniques depends on the measurement performance of gNB, and in this sense the gNB requirements are necessary as UE requirements, in order to guarantee the minimum performance when these positioning techniques are deployed.
On the other hand, gNB performance is more influenced by the proprietary requirements set by operators in the commercial contract than by standards, and final positioning performance achieved by the network is depending on many factors, so the measurement performance alone may not reflect network performance.
To move forward, we think a compromise would be to define a limited set of gNB measurement requirements. The exact requirements to be defined, e.g. measurement capability, measurement period and measurement accuracy can be further discussed. It should be noted that there are only two meetings left (including the current RAN4#93) for the core part of the WI, and there are still a lot of open issues for UE measurement requirements. In order to not jeopardize the completion of core part, we propose to define the gNB requirements in the performance part of the WI. 
Proposal 1: RAN4 to define limited set of gNB measurement requirements in the Perf part of the WI.

On the applicability to BS types, we understand the requirements should be defined for both FR1 and FR2, as the relevant positioning techniques aim to work in both FRs. Also, the requirements should apply regardless if the gNB has antenna connector or not, i.e. the reference point for the measurement should be a separate discussion, but all types of gNBs (1-C, 1-H, 1-O and 2-O) should be able to conduct all the measurements. 
Proposal 2: The gNB measurement requirements should be defined for all gNB types.
On measurement types, we understand the requirements should be defined for all types of measurements. This is because different networks may deploy different positioning techniques, so a gNB in one network may only support UL RTOA measurement if UL-TDOA is deployed for positioning, while another gNB in another network may only support AoA/ZoA measurement if UL-AoA is deployed. 
Similar as BS demodulation requirements, which measurement gNB supports is up to gNB declaration, and RAN4 can further discuss the test applicability when gNB supports more than one measurements. For example, if a gNB support both measurements of UL RTOA and Rx-Tx time difference, it may sufficient to only test one of them since the performance of the two measurements fundamentally depends on how well gNB can determine the Rx timing from SRS.

Proposal 3: The gNB measurement requirements should be defined for all measurement types. RAN4 can further discuss the test applicability if one gNB supports more than one measurements.
2.2. gNB measurement report mapping
As agreed in RAN4#92, the report mapping for gNB measurements should be defined regardless whether gNB measurement requirements are defined or not. 
As UL RTOA, SRS RSRP and gNB Rx-Tx time difference have their counterparts in UE measurements (RSTD, PRS RSRP and UE Rx-Tx time difference), we think as a starting point the range and resolution in report mapping for these measurements can be re-used from UE measurement report mapping. If any technical issue is spotted during the discussion, RAN4 can revisit the conclusion.
AoA/ZoA measurement does not have counterpart in UE side. For the range, AoA report mapping should cover from -180 degree to +180 degree, and ZoA should cover from -90 degree to +90 degree. For the resolution, 0.5 degree is used in LTE, but considering NR gNB may have more Rx antennas than LTE eNB, and also the target positioning accuracy is better in NR, a finer resolution is necessary, and we suggest ot use 0.25 degree.
Proposal 4: The report mapping for UL RTOA, SRS RSRP and gNB Rx-Tx time difference is re-used from that for RSTD, PRS RSRP and UE Rx-Tx time difference. 

Proposal 5: The report mapping for AoA/ZoA is defined for (-180,+180] degree and (-90,+90) degree with 0.25 degree resolution.
3. Conclusions

In this paper we provided our views on gNB measurement requirements for NR positioning.
Proposal 1: RAN4 to define limited set of gNB measurement requirements in the Perf part of the WI.

Proposal 2: The gNB measurement requirements should be defined for all gNB types.
Proposal 3: The gNB measurement requirements should be defined for all measurement types. RAN4 can further discuss the test applicability if one gNB supports more than one measurements.
Proposal 4: The report mapping for UL RTOA, SRS RSRP and gNB Rx-Tx time difference is re-used from that for RSTD, PRS RSRP and UE Rx-Tx time difference. 

Proposal 5: The report mapping for AoA/ZoA is defined for (-180,+180] degree and (-90,+90) degree with 0.25 degree resolution.
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