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Introduction
At RAN4 #92, work for the NR positioning Rel-16 work item [1] was started. The discussion on the work scope for RRM requirements was progressed with several agreements [2], some of the issues were left for further consideration.  
This contribution lists the sourcing companies’ view on the remaining issues, in addition to our contribution to RAN4 #92 in [3]. 
Agreements on scope for RRM requirements 
RAN 4 work scope for NR positioning has been agreed in [2].
	The areas on which RAN4 will focus on in the coming meetings are as listed below.

1) UE DL PRS-RSTD measurement in RRC_CONNECTED
a. Core part (RAN4 #92 ~ #94):
i. Intra-frequency PRS-RSTD measurement requirement in FR1 
ii. Inter-frequency PRS-RSTD measurement requirement in FR1 
iii. Intra-frequency PRS-RSTD measurement requirement in FR2 
iv. Inter-frequency PRS-RSTD measurement requirement in FR2 
v. Inter-FR PRS-RSTD measurement requirement
b. Performance part (RAN4 #94 ~ #96):
i. Intra-frequency PRS-RSTD measurement accuracy requirement in FR1 
ii. Inter-frequency PRS-RSTD measurement accuracy requirement in FR1 
iii. Intra-frequency PRS-RSTD measurement accuracy requirement in FR2 
iv. Inter-frequency PRS-RSTD measurement accuracy requirement in FR2
v. Inter-FR PRS-RSTD measurement accuracy requirement
vi. Test cases for core part and performance part requirements  
2) UE DL PRS-RSRP measurement in RRC_CONNECTED
a. Core part (RAN4 #92 ~ #94):
i. Intra-frequency PRS-RSRP measurement requirement in FR1 
ii. Inter-frequency PRS-RSRP measurement requirement in FR1 
iii. Intra-frequency PRS-RSRP measurement requirement in FR2 
iv. Inter-frequency PRS-RSRP measurement requirement in FR2 
b. Performance part (RAN4 #94 ~ #96):
i. Intra-frequency PRS-RSRP measurement accuracy requirement in FR1 
ii. Inter-frequency PRS-RSRP measurement accuracy requirement in FR1 
iii. Intra-frequency PRS-RSRP measurement accuracy requirement in FR2 
iv. Inter-frequency PRS-RSRP measurement accuracy requirement in FR2 
v. Test cases for core part and performance part requirements  
3) UE ECID and/or multiple cell RTT requirements in RRC_CONNECTED
a. Requirements for power-based measurements, e.g., for RSRP, etc.
b. Rx-Tx time difference measurement requirements

4) The impact of positioning measurements on the existing requirements
5) Other requirements needed for positioning measurements, e.g., measurement capability, reporting criteria, etc.
6) FFS: requirements for UE-based positioning measurements.
7) FFS: measurement requirement for gNB is needed or not. 
8) Measurement report mapping for gNB measurements
Note: other aspects for discussion are not precluded




Remaining issues on the scope of RRM requirements
Remaining issues from agreements at RAN4 #92 (see above) comprise: 
· requirements for UE-based positioning measurements.
· measurement requirement for gNB is needed or not. 
· other aspects for discussion are not precluded
Requirements for UE-based positioning measurements 
UE based positioning is being progressed in RAN2. In particular RAN2#106 and RAN2 #107 have achieved following agreements on UE based positioning procedures: 
· RAN2#106: UE-based DL-only positioning is supported at least for the case of unicast assistance data.
· RAN2#107: Area definition for area dependent corrections assistance for GNSS SSR (PPP-RTK) positioning method 
· RAN2#107: Adoption of E-UTRAN solution and specification structure for encrypted broadcast of assistance data in NR
· RAN2#107: Broadcast assistance delivery support for UE based DL-only positioning (the discussion on system information used for broadcasting location assistance data, i.e. positioning SIB messages, is ongoing).

Thus, the following proposal is made:
For UE based positioning measurement requirements, RAN4 awaits further progress in RAN2 on the conceptual design and guidance from RAN2. 
Regarding UE accuracy requirements for UE based positioning, as discussed in [4], it is proposed to address core requirements in TS 38.171 and test procedures in TS 37.571, relevant for RAT independent positioning rather than to specify requirements and test procedures as part of RAT dependent positioning in TS 38.133. If there are commonalities, TS 38.133 subclauses can be referenced in TS 38.171 and TS 37.571.
UE accuracy requirements for UE based positioning in NR will be specified in TS 38.171 and test procedures in TS 37.571 rather than in TS 38.133. 

Measurement requirements for gNB
This item was left FFS at RAN4 #92. Some companies believed gNB requirements should be specified, others stated that no requirements are needed aligning for NR to the approach taken for LTE to not define eNB requirements for positioning.
From the sourcing companies’ perspective, no gNB measurement requirements need to be specified, due to following reasons:
· First, comparing UL against DL reception, the network is homogenous compared to the UE population, i.e. cells capable of NR positioning, will exhibit a similar receiver performance, thus the specification of a minimum performance has not the same relevance as for DL, where different UE types may exhibit different performance.
· Second, the network may apply a combination of positioning technologies to satisfy commercial targets, thus setting requirements for one positioning technology is not objective.
· Third, 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 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.
Thus, from the sourcing companies’ perspective no gNB measurement and measurement accuracy requirements but only report mapping details for UL RTOA, gNB rx-tx time difference and AoA/ZoA should be specified.
For gNB measurement requirements for NR positioning, only report mapping details for UL RTOA, gNB rx-tx time difference and AoA/ZoA will be specified.
gNB synchronization requirements for NR positioning
The need for cell phase synchronization requirement for DL TDOA was discussed at RAN4 #92. 
From the sourcing companies’ perspective, no gNB synchronization requirements need to be specified, due to following reasons:
· First, for LTE, cell phase synchronization accuracy requirements were not specified for positioning methods. They were specified in TS 36.133 for TDD, Dual Connectivity and MBMS, but not for positioning methods, as follows: 
For eNB (TDD): maximum shift of 3 s and of 10 s for deviation in frame start timing between small cells (range ≤ 3km) and large cells (range > 3km), respectively, on the same frequency, for Wide Area BS and corresponding requirements for Home BS.
For eNB supporting Dual Connectivity, synchronized mode: maximum shift of 33 s between subframes transmitted by MeNB and SeNB scheduled for the same UE.
For eNodeB supporting MBMS (FDD) with overlapping coverage areas in the same MBSFN area: lower than 5 s for deviation in frame start timing.
Considering that an accuracy of 1 s corresponds to a difference in distance of 300 m, the above synchronization accuracy requirements for LTE are by far not sufficient for achieving the targeted NR positioning accuracy. 
· Second, the achievable gNB synchronization accuracy is not a radio interface issue, but a deployment issue that depends e.g. on geographical locations of radio equipment, used transport equipment, etc. 
· Third, the network may employ appropriate alternative measures by combining positioning methods or by keeping track of Real Time Difference (RTD) relationships between cells through e.g. deployment of LMUs to achieve a certain positioning accuracy. 
· Fourth, as for the gNB measurement requirements, the network supplier is expected to specify network performance within the framework of commercial contracts and hence no gNB synchronization requirements need to be specified in 3GPP. 
Thus, from the sourcing companies’ perspective, neither cell phase synchronization requirement nor similar synchronization requirement need to be specified for gNB, as this is considered an implementation related issue.
	No gNB synchronization requirements will be specified for NR positioning.
Conclusion
This contribution deals with remaining issues related to the work scope for RRM requirements for NR positioning (Rel-16) in RAN4. It is proposed to agree the following proposals:
1. For UE based positioning measurement requirements, RAN4 awaits further progress in RAN2 on the conceptual design and guidance from RAN2. 
UE accuracy requirements for UE based positioning in NR will be specified in TS 38.171 and test procedures in TS 37.571 rather than in TS 38.133. 
For gNB measurement requirements for NR positioning, only report mapping details for UL RTOA, gNB rx-tx time difference and AoA/ZoA will be specified.
No gNB synchronization requirements will be specified for NR positioning.
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