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Introduction
In the previous RAN4 meetings, whether there is a need to introduce gNB measurement requirements for NR positioning in RAN4 WG was discussed but without consensus [1]. Therefore, in this contribution, we provide further considerations on this open issue.
Discussion 
gNB measurement requirements 
In the last RAN4 meeting, the following options on how to define gNB measurement requirements for NR positioning were agreed [1]. 
	gNB measurements: the following options were agreed
0. Option 1: Define gNB measurement accuracy requirements for gNB measurement types in the Perf part
0. Rx-Tx timing difference
0. UL SRS-RSRP measurements
0. Option 2: Define gNB measurement accuracy requirements for gNB measurement types in the Perf part
1. Rx-Tx timing difference
1. UL SRS-RSRP measurements
1. AoA / ZoA measurements 
1. UL RTOA measurements
0. Option 3: Do not define gNB requirements



The gNB measurement metric defined by RAN1 were summarized in the table below.
	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



Generally each measurement definition metric defined by RAN1 in the table above is subject to analysis of its accuracy and therefore gNB measurement accuracy requirements for gNB related measurements should be considered by RAN4 WG including:
-	UL RTOA measurements
-	UL Angle Of Arrival (AOA) measurements (including Azimuth and Zenith Angles)
-	UL RSRP (reference signal received power) measurements
-	gNB RX-TX time difference measurements
Observation 1: In NR positioning, the requirements for all measurement metric is necessary to guarantee the positioning performance, e.g.
· gNB Rx-Tx time difference
· UL RTOA
· UL SRS-RSRP
· AoA and ZoA

However, from the time line perspective it should be noted that according to the agreed working plan, there are only 2 meetings left this WI. But unfortunately there are still a lot of open issues. In order to move this WI forward on time, we propose to define parts of more important gNB requirements above in the performance part requirement instead of all of them. 
And regarding to the delay of gNB RX and TX can lead the significant positioning performance degradation as UE RX-TX time difference [2], the requiremet on gNB RX-TX time difference shall be specified with higher priority. 
Moreover, from the feasibility and most similarity on UL SRS-RSRP with other existing RRM requirements (e.g. DL PRS RSRP and DL PRS RSRP), we can also define UL SRS-RSRP requirement in Rel16 NR Pos WI. 
Proposal 1: Define requirements for NR positioning gNB measurements in Rel16.
· gNB Rx-Tx time difference
· UL SRS-RSRP
 
Practically for many of these measurements, simplified procedures can be considered. For instance, instead of the introducing requirements and test definition for the timing measurement (e.g. UL RTOA and gNB Rx-Tx time difference), RAN4 may decide to introduce performance requirements (e.g. accuracy) only for gNB RX-TX time difference measurements. For AOA and ZoA measurement, RAN4 can only define the report mapping range only in NR. As a start point, the mapping table of AoA can also reuse that of LTE. 

Proposal 2:  For UL RTOA and AOA measurement, no performance requirements will be defined in RAN4 but only the definition of report mapping. 

gNB measurement report mapping 
Beside the performance requirements for gNB measurement, RAN4 needs to define the details of gNB measurements reporting granularity and range. Below, we share views on the respective questions.
UL SRS (PRS) RTOA
In the last RAN1 meeting, for the reporting granularity for the UE/gNB timing measurements the following agreements were achieved. 

	Agreement:
· The reporting granularity for the UE/gNB timing measurements (DL RSTD, the UE Rx-Tx time difference, UL RTOA, gNB Rx-Tx time difference) is defined as , where k is a configuration parameter with a minimum value of at most 0.
· Note: RAN4 can determine if -1 can be a minimum value
· RAN1 assumes that the details of the reporting granularity and ranges for the UE/gNB timing measurements (DL RTSD, the UE Rx-Tx time difference, UL RTOA, gNB Rx-Tx time difference) will be determined by RAN4, including the potential relation of the parameter k to DL PRS bandwidth.
· Include above information in an LS to RAN2/RAN3/RAN4


	Agreement:
The quality metrics for both DL and UL timing based measurements have a resolution of {0.1m, 1m, 10m, 30m} and are reported with a 5-bit value field


At same time as we explained in [3], for UL SRS(PRS) TROA the same resolution can be reused that of UE RSTD.
Proposal 3: UL RTOA reporting granularity ca be defined as:, where k is a configuration parameter with a minimum value of “-1”.

gNB Rx-Tx Time Difference
The gNB Rx-Tx time difference reporting granularity and range can be derived from the same considerations as for RTOA. In addition, similar to UE Rx-Tx time difference, the neighbor cell gNB Rx-Tx time difference can be derived from the serving cell gNB Rx-Tx time difference and neighbor cell RSTD measurements and DL transmission time difference across TRPs/gNBs relative to serving cell.
UL SRS (PRS) AoA 
In the last RAN1 meeting, the following agreement was achieved.
	Agreement:
· The reporting granularity for the gNB angle measurements (AoA, ZOA) is defined as 0.1 degree. 
· RAN1 assumes that the details of the reporting granularity and ranges for the gNB angle measurements (AoA, ZoA) will be determined by RAN4.
· The reporting granularity for the set of angles  (bearing angle),  (downtilt angle) and  (slant angle)  for the translation of the GCS to LCS is defined as 0.1 degree. 
· RAN1 assumes that the reporting granularity, the range of values and mapping for DL PRS RSRP and UL SRS RSRP measurements will be determined by RAN4
Include above information in an LS to RAN2/RAN3/RAN4



For AOA measurement, in LTE there is no performance requirements in RAN4 but the definition of report. In principle, the reporting range of AoA can reuse that of LTE [4] given the similar antenna design (e.g. 4-element antenna array with 0.5 wavelength spacing between antenna elements and the uplink signal is SRS signal). 

Proposal 4 :The reporting range for AoA and ZoA is from 0 to 360 degree, with resolution of 0.1 degree.

UL SRS (PRS)-RSRP 
The 1dB resolution is expected to be sufficient for UL SRS (PRS)-RSRP reporting.
Proposal 5: UL SRS (PRS) RSRP reporting granularity is set to 1dB. 

Conclusion
In this contribution, we have provided a further discussion on gNB requirements for NR positioning based on up-to-date RAN4 and RAN1 conclusions. In summary, we proposed that requirement for gNB measurements are desirable and simplified procedures can be considered.
Proposal 1: Define requirements for NR positioning gNB measurements in Rel16.
· gNB Rx-Tx time difference
· UL SRS-RSRP
[bookmark: _GoBack]Proposal 2:  For UL RTOA and AOA measurement, no performance requirements will be defined in RAN4 but only the definition of report mapping. 
Proposal 3: UL RTOA reporting granularity ca be defined as:, where k is a configuration parameter with a minimum value of “-1”.
Proposal 4 :The reporting range for AoA and ZoA is from 0 to 360 degree, with resolution of 0.1 degree.
Proposal 5: UL SRS (PRS) RSRP reporting granularity is set to 1dB. 
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