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1. Introduction
In RAN4#93, the requirements for NR positioning were discussed. In WF [1], the following options were agreed for gNB measurement requirments. 
· Agreements:
· Option 1: Define gNB measurement accuracy requirements for gNB measurement types in the Perf part
· Rx-Tx timing difference
· UL SRS-RSRP measurements
· Option 2: Define gNB measurement accuracy requirements for gNB measurement types in the Perf part
· Rx-Tx timing difference
· UL SRS-RSRP measurements
· AoA / ZoA measurements 
· UL RTOA measurements
· Option 3: Do not define gNB requirements 
In this contribution, we provide our views on gNB measurement requirements.
2.	Discussion
2.1.	gNB measurement accuracy requirements
In TR 38.855 [2], it is obviously described to the necessary requirements for gNB measurement. 
gNB Measurements for NR Positioning
The following measurements for NR UL PRS at serving and neighbor gNBs should be supported:
-	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
Basically, for NR positioning, the above gNB measurements should be considered. In the last meeting, the necessity of requirements for above four different measurement types was discussed. The most of companies supported to introduce requirements for gNB Rx-Tx time difference measurement and UL SRS-RSRP measurements. While, some companies had concerns to define UL RTOA and AoA/ZoA measurements since the achievable accuracy level is different depending on implementations. Consensus has not been reached yet. However, we presume that at least gNB Rx-Tx time difference and UL SRS-RSRP are agreeable to be defined since all interested companies supported Option 1 or Option 2 in the last meeting. For progress the discussion, we straightforward to agree to introduce at least Rx-Tx timing difference and SRS-RSRP measurements first.
Proposal 1: Define at least following gNB measurement accuracy requirements in the Perf part
· Rx-Tx timing difference
· UL SRS-RSRP measurements
2.2.	AoA / ZoA measurements
The definition of UL AoA for LTE and NR are described in TS 36.214 and TS 38.215, respectively, as below:
LTE (TS 36.214 [3]):
	Definition
	AoA defines the estimated angle of a user with respect to a reference direction. The reference direction for this measurement shall be the geographical North, positive in a counter-clockwise direction.
The AoA is determined at the eNB antenna for an UL channel corresponding to this UE.



NR (TS 38.215 [4]):
	Definition
	UL Angle of Arrival (UL AoA) is defined as the estimated azimuth angle and vertical angle of a UE with respect to a reference direction, wherein the reference direction is defined:

-	In the global coordinate system (GCS), wherein estimated azimuth angle is measured relative to geographical North and is positive in a counter-clockwise direction and estimated vertical angle is measured relative to zenith and positive to horizontal direction
-	In the local coordinate system (LCS), wherein estimated azimuth angle is measured relative to x-axis of LCS and positive in a counter-clockwise direction and estimated vertical angle is measured relatize to z-axis of LCS and positive to x-y plane direction. The bearing, downtilt and slant angles of LCS are defined according to TS 38.901 [14].
The UL AoA is determined at the gNB antenna for an UL channel corresponding to this UE.



In LTE, only mapping table was introduced into TS36.133 [5] as below. However, no accuracy requirements were introduced.
Table 10.2.1-1:  AOA measurement report mapping
	Reported value
	Measured quantity value
	Unit

	AOA_ANGLE _000
	0  AOA_ANGLE < 0.5
	degree

	AOA_ANGLE _001
	0.5  AOA_ANGLE < 1
	degree

	AOA_ANGLE _002
	1  AOA_ANGLE < 1.5
	degree

	…
	…
	…

	AOA_ANGLE _717
	358.5  AOA_ANGLE < 359
	degree

	AOA_ANGLE _718
	359  AOA_ANGLE < 359.5
	degree

	AOA_ANGLE _719
	359.5  AOA_ANGLE < 360
	degree



For NR, in the last meeting, some companies have concerns on introducing accuracy requirements since the accuracy depends on antenna implementation. When introducing AoA / ZoA measurement accuracy requirements, it might be necessary to study on the feasibility to define accuracy requirements for AoA / ZoA measurements.
Observation 1: In LTE, only report mapping was introduced for AoA measurements but no accuracy requirements. 
Proposal 2: Study on the feasibility of defining accuracy requirements for AoA measurements if necessary.
2.3.	UL RTOA
The definition of UL RTOA for LTE and NR are described in TS 36.214 and TS 38.215, respectively, as below:
LTE (TS 36.214 [3]):
	Definition
	The UL Relative Time of Arrival (TUL-RTOA) is the beginning of subframe i containing SRS received in LMU j, relative to the configurable reference time [13], [14]. The reference point [14] for the UL relative time of arrival shall be the RX antenna connector of the LMU node when LMU has a separate RX antenna or shares RX antenna with eNB and the eNB antenna connector when LMU is integrated in eNB. 



NR (TS 38.215 [4])
	Definition
	[The UL Relative Time of Arrival (TUL-RTOA) is the beginning of subframe i containing SRS received in positioning node j, relative to the configurable reference time.]

Multiple SRS resources for positioning can be used to determine the beginning of one subframe containing SRS received at a positioning node.

The reference point for TUL-RTOA shall be:
-	for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna,
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.



In LTE, both mapping table and accuracy requirements were introduced into TS36.111 as below:
LTE (TS 36.111 [6]):
Table 7.2.1-1: LMU UL RTOA measurement accuracy requirements
	SRS bandwidth (RBs)
	AWGN
	EPA5
	ETU30

	
	Minimum number of SRS transmissions
	90% RTOA (Ts)
	Minimum number of SRS transmissions
	90% RTOA (Ts)
	Minimum number of SRS transmissions
	90% RTOA (Ts)

	4
	233
	10
	250
	10
	421
	16

	8
	71
	8
	77
	10
	127
	14

	12
	37
	8
	42
	8
	90
	14

	16
	24
	8
	29
	10
	63
	12

	20
	17
	8
	22
	8
	52
	12

	24
	14
	8
	18
	8
	44
	12

	32
	9
	8
	13
	8
	35
	12

	36
	8
	6
	12
	8
	32
	12

	40
	7
	6
	10
	8
	29
	12

	48
	5
	6
	9
	8
	25
	12

	60
	5
	6
	7
	8
	20
	14

	64
	4
	6
	7
	8
	18
	14

	72
	4
	6
	6
	8
	17
	14

	80
	3
	6
	6
	8
	15
	14

	96
	3
	6
	5
	8
	13
	14



Table 8-1: UL RTOA measurement report mapping
	Reported Value
	Measured UL RTOA, in Ts

	ULRTOA_0001
	0 < UL RTOA  2

	ULRTOA_0002
	2 < UL RTOA  4

	…
	

	ULRTOA_4799
	9596 < UL RTOA  9598

	ULRTOA_4800
	9598 < UL RTOA

	NOTE: 	Ts is the basic timing unit as defined in TS 36.211.



The definition of UL RTOA for NR is the same as for LTE, except for the reference point. In addition, the accuracy requirements have already been defined in LTE, thus there might be no feasibility issues for NR. Hence similar requirements as LTE can be considered for NR if necessary.
Observation 2: The accuracy requirements for UL RTOA are already defined for LTE, so there might be no feasibility issues.
Proposal 3: Study the necessity of defining accuracy requirements for UL RTOA measurements if necessary.
3.	Conclusion
In this contribution, we provide our views on the necessity of gNB measurement requirement for positioning and the following proposal.
Proposal 1: Define at least following gNB measurement accuracy requirements in the Perf part
· Rx-Tx timing difference
· UL SRS-RSRP measurements
Observation 1: In LTE, only report mapping was introduced for AoA measurements but no accuracy requirements. 
[bookmark: _GoBack]Proposal 2: Study the feasibility of defining accuracy requirements for AoA measurements if necessary.
Observation 2: The accuracy requirements for UL RTOA are already defined for LTE, so there might be no feasibility issues.
Proposal 3: Study the necessity of defining accuracy requirements for UL RTOA measurements if necessary.
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