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[bookmark: _Hlk510705081]1	Introduction
RAN#81 updated the study item description sheet for NR positioning with the following applicable to RAN1 [1].
	· Select the requirements, and study corresponding evaluation scenarios/methodologies to enable positioning in regulatory and commercial use cases [RAN1]
· Identify requirements such as accuracy, latency, capacity, coverage, and etc. (in RAN1 #94bis)
· For evaluation purpose, radio layer level latency is considered rather than end-to-end latency.
· Define a representative number of evaluation scenarios for indoor and outdoor
· One use case representing indoor (e.g. Indoor Office as a baseline)
· One use case representing outdoor (Umi-street canyon and Uma scenario as baseline)
· One macro deployment from TR37.857 for FR1
· Note: Any specific deployment scenarios are also studied including evaluation scenarios for FR2.
· Define evaluation methodologies considering the above evaluation scenarios including:
· System parameters including operating bands for both FR1 and FR2 at least for RAT-dependent (NR-based) positioning and for hybrid of RAT-dependent and RAT-independent positioning
· User dropping procedures
· Performance metrics to evaluate vertical/horizontal positioning and the above identified requirements
· The evaluation scenarios/methodologies developed for above regulatory aspects can be a baseline for other positioning evaluations at least by taking TR 37.857 into account.
· Study and evaluate potential solutions of positioning technologies based on the above identified requirements, evaluation scenarios/methodologies [RAN1]
· The solutions should include at least NR-based RAT dependent positioning to operate in both FR1 and FR2 whereas other positioning technologies are not precluded.
· Minimum bandwidth target (e.g. 5MHz) of NR with scalability is supported towards general extension for any applications.



The set scope for RAN1 if very broad, and attempting to agree to some more concrete direction early on in the study item would be beneficial.
2	Discussion
[bookmark: _Hlk513467709]Full-blown investigation of all positioning techniques may not be the most efficient use of RAN1 time, especially when it is unlikely that the investigation would yield any additional information regarding the relative performance or scenario applicability of different solution proposals. Furthermore it is unlikely that the investigation would be used to select one solution over another because of the final results. Rather it is likely that a certain set of positioning techniques, some of which requiring RAN1 support, will be specified, and performance of each technique to be specified will be evaluated, when necessary.
2.1	Enhanced Cell ID based positioning
Enhanced Cell ID based positioning is typically understood to be based on positioning the UE based on the cell with which it is connected to, and additional accuracy improvements can be obtained from radio measurements that are available in the system and can be used by the positioning algorithms. However, in order to achieve best possible positioning performance, 3GPP should also consider enhancements that are specifically introduced for positioning purposes. Such additional specification needs for supporting enhanced Cell ID positioning are: 
· Round trip time: As with LTE, the UE should be able to measure its Rx-Tx time difference, and the gNB should be able to measure the corresponding Tx-Rx time difference, and the combination of the two can be used to derive the round trip time and accurately estimate the UE’s distance from the gNB antenna. Thus a measurement definition for both UE and gNB is needed.
· Angle of Arrival/Angle of Departure: gNB with an Rx antenna array can estimate the direction of the received signal and with beamformed Tx antenna array it can estimate the direction of the transmitted signal. Whether AoD measurement adds value over AoA may be questionable, and defining the two separately may not be necessary. Thus a measurement definition at least for AoA in the gNB is needed, while need for and benefit of AoD measurement in the gNB could be investigated.
As such the Enhanced Cell ID based positioning should not require extensive analysis and investigation, but work for RTT and AoA definitions should be able to start without spending time on evaluating how well the UE can be positioned with enhanced Cell ID in different deployment environments. Enhanced Cell ID simply needs to be supported.
2.2	Observed Time Difference of Arrival
OTDOA was successfully specified in LTE Rel-9 with the primary target at the time to augment A-GNSS and E-CID for better E911 position reliability. The evaluation effort was primarily driven to understand under what conditions the E911 requirements are met, and what are the boundary conditions (hearability, detection performance, RSTD measurement accuracy, gNB position error, gNB time sync error) under which OTDOA is able to deliver.
As all the learnings from LTE can directly be applied to NR, similar full-scale evaluation may not be necessary, while the learnings form the LTE OTDOA design should be used when defining the NR OTDOA solutions. Thus, rather than spending a lot of time on aligning the simulation platforms for positioning measurement accuracy, majority of the RAN1 effort should go into designing the PRS framework that at least meets the LTE RSTD detection and accuracy performance under all conditions, and in as many aspects as possible improves over them.
3	Conclusions
RAN1 should be able to commence work on specific enhancements for Cell-ID based positioning, such as UE Rx-Tx time difference measurement, gNB Tx-Rx time difference measurement, and gNB Angle of Arrival measurement definitions without spending time on scenarios and evaluations of Enahnced Cell-ID based positioning. These need to be specified regardless of any evaluations.
Similarly, RAN1 should be able to commence work on PRS design framework in support of NR based OTDOA, without the need to first evaluate what OTDOA can do. 3GPP already knows the fundamentals of OTDOA well and should be able to agree that it will be supported in NR Rel-16 without first engaging in a major evaluation campaign. 
Proposal: At least Enhanceed Cell-ID based positioning and OTDOA based positioning should be supported in NR.
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