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Introduction
At RAN4 #92-Bis, the discussion on gNB measurement requirements for NR positioning feature [1] was continued and the next steps identified as depicted in the RAN4 #92-Bis meeting report [2]: 
	Agreements
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)


This contribution lists the sourcing companies’ view on the above listed open issues. 
Discussion
The discussion in this section is related to the open questions raised at RAN4 #92-Bis. 
Necessity of requirements
NR positioning is a feature introduced into Rel-16. As for existing positioning techniques, network support is considered optional for this feature, and thus, gNB requirements for NR positioning are optional.
gNB requirements for NR positioning are optional.
Requirements types
RAN1 is defining following UL measurement types for NR positioning [3]: UL SRS-RSRP, AoA and ZoA, UL RTOA, and gNB Rx-Tx time difference. 
For UL SRS-RSRP, we observe that the need for this measurement type in RAN1 is unclear, since all positioning methods will work without this measurement type. Hence performance requirements in terms of measurement accuracy are not needed, only measurement core requirements (i.e. measurement time definition, supported SRS configurations) apply.
For AoA and ZoA, we observe that this measurement type may be differently processed, i.e. using RX beamforming with super-resolution per beam or best beam selection in order to identify the first path. No agreement on the processing method for AoA was reached in RAN1, however. Based on this, performance requirements in terms of measurement accuracy cannot be determined, and thus, only measurement core requirements (i.e. measurement time definition, supported SRS configurations) apply.
For UL RTOA, used for UL-TDOA positioning method, we observe that, similar as for AoA and ZoA measurement type, for this measurement type the processing method depends on the beam management algorithm in order to identify the first path, which has not been agreed in RAN1, however. In addition, different SRS transmission modes (semi-persistent and aperiodic) are being specified for NR positioning. The support of the reception of aperiodic SRS for positioning by the neighbour cell is up to decision by RAN2 and RAN3, as stated in the LS from RAN1 [4]. Thus, performance for semi-persistent / aperiodic SRS transmission mode may need to be distinguished, which is expected to majorly impact UL RTOA performance requirements, since evaluation takes place at different gNBs. Based on this, performance requirements in terms of measurement accuracy cannot be determined, only measurement core requirements (i.e. measurement time definition, supported SRS configurations) apply.
Furthermore, we note the following three observations, also made in [5]: 
· The network supplier is expected to specify network performance within the framework of commercial contracts, which will take into account both regulatory requirements and commercial targets, i.e. rather than to define measurement core and measurement accuracy requirements for each gNB, performance requirements on network level in terms of horizontal / vertical position accuracy and response time will be in the focus.
· The network may apply a combination of positioning technologies to satisfy commercial targets, thus setting requirements for one positioning technology is not objective.
· In general, positioning performance depends on reporting of a quality metric along the measured value. In RAN1, quality metric (i.e. estimated accuracy) reporting for all UL measurements is still under discussion and thus RAN4 should wait on the outcome of this discussion.
Thus, the following proposal is made:
	gNB measurement core requirements (i.e. measurement time definition and measurement report mapping details) are specified for UL SRS-RSRP, AoA / ZoA and UL RTOA measurement types. No RRM performance requirements in terms of minimum accuracy requirements are specified for them. 
It is noted, that the three above measurement types are envisaged to be used in single-vendor networks with proprietary methods for improving positioning accuracy.
For gNB Rx-Tx time difference, it is used for the RTT positioning method and is reported along UE Rx-Tx time difference to the Location Server (LMF). Interpretation at the LMF is only sensible, if both measurements have a similar accuracy, i.e. satisfy a given accuracy requirement. Therefore, the specification of RRM performance requirements in terms of minimum accuracy requirements for UE and gNB will be required. It is noted, that this measurement type could be used in multi-vendor networks. Given that accuracy requirements for gNB Rx-Tx time difference are aligned to those for UE Rx-Tx time difference, it is expected that there is limited impact to gNB implementation. In our view, performance requirements for gNB measurements should be limited to fixed antenna beams.
Thus, the following proposal is made:
	gNB measurement core requirements (i.e. measurement time definition and measurement report mapping details) are specified for gNB Rx-Tx time difference. RRM performance requirements in terms of minimum accuracy requirements are also specified which are aligned to those for UE Rx-Tx time difference. Performance requirements for gNB measurements are specified for fixed antenna beams only.
Applicability to different BS types
This item was discussed at RAN4 #92-Bis in view of different NR BS types, such as BS type 1-C, 1-H, 1-O and 2-O as specified in TS 38.104. In general, applicability of gNB measurement requirements should be considered for all BS types. One important aspect for gNB time measurements is the definition of the reference point for the particular measurement. The reference point, defined for each BS type, for transmission and reception, needs to be taken into account, for the measurement core and performance requirements.
Thus, the following proposal is made:
	The reference point, specified for each BS type, for transmission and reception, needs to be taken into account, both for measurement core and performance requirements for NR positioning.
Achievable performance depends on the measurement bandwidth, thus gNB measurement performance for FR1 and FR2 is expected to be different.
	Different performance requirements for NR positioning for BS types operating in FR1 and FR2 are envisaged.
Conclusion
This contribution deals with open issues related to gNB measurement requirements for NR positioning. It is proposed to agree the following proposals:
1. gNB requirements for NR positioning are optional. 
gNB measurement core requirements (i.e. measurement time definition and measurement report mapping details) are specified for UL SRS-RSRP, AoA / ZoA and UL RTOA measurement types. No RRM performance requirements in terms of minimum accuracy requirements are specified for them. 
gNB measurement core requirements (i.e. measurement time definition and measurement report mapping details) are specified for gNB Rx-Tx time difference. RRM performance requirements in terms of minimum accuracy requirements are also specified which are aligned to those for UE Rx-Tx time difference. Performance requirements for gNB measurements are specified for fixed antenna beams only. 
The reference point, specified for each BS type, for transmission and reception, needs to be taken into account, both for measurement core and performance requirements for NR positioning.
1. 	Different performance requirements for NR positioning for BS types operating in FR1 and FR2 are envisaged.
References
[1] RP-191156, "Revised WID: NR Positioning Support", source: Intel, Ericsson
[2] R4-1913101, "RAN4 #92-Bis Meeting Report", source: ETSI MCC
[3] R1-1909796, "LS on DL/UL Reference Signals and Measurements for NR Positioning", source: RAN1
[4] R1-1911634, "LS on SRS for NR Positioning", source: RAN1
[5] R4-1912415, "On the scope of RRM requirements for NR positioning", source: Nokia, Nokia Shanghai Bell
2

