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In RAN4#97e’s way forward document [1], UL RTOA was displayed as FFS.
1. FFS: UL RTOA 
· Further investigate whether the accuracy requirements for gNB Rx-Tx can be reused. If there are no technical issues to reuse gNB Rx-Tx time difference requirements, then the UL RTOA requirements will be defined.
Statement to the WF of the last meeting [1]
As agreed upon in last meeting’s way forward [1], companies were asked to further investigate if gNB Rx-Tx measurement accuracy requirements could be reused for UL-RTOA. Since the underlying accuracy requirements for gNB Rx-Tx measurement accuracy are not yet agreed upon as well, this question for reuse poses rather difficult to evaluate, yet some general statements regarding this issue can be made as of now.
Even though the UL RTOA measurement itself is specified in TS 38.215 similar to gNB-RxTx the usage of this method for positioning reflects a vastly different topology of incorporated hardware devices, meaning that while gNB Rx-Tx positioning measurements only affect one gNB, the measurements to be carried out for UL RTOA positioning are per definition on a multi-node basis. While UL-RTOA as a positioning method needs such distributed deployments as a basis, gNB Rx-Tx positioning generally has a closest timing reference within the radio unit, much closer to the antenna reference point and can therefore benefit from better possibilities of more controlled timings.
Observation 1: The implementation of a UL-RTOA positioning method vastly differs from the gNB Rx-Tx method.
Observation 2: The positioning techniques using UL-RTOA or gNB-RxTx respectively have different closest common timing references
These observations come unhandy when considering that timing measurement accuracy is heavily dependent on timing errors, or in the case of UL RTOA, synchronicity in-between gNBs, respectively. Depending on the placement of a closest common timing reference, this reference for multiple distributed gNBs and thereby the accuracy that can be achieved depends on several factors like products or architectures being used, actual deployments and their real environments, the installations itself which can also vary a lot depending of the different environments, which lead to the fact that the accuracy for such installations cannot be represented by a single fixed figure. In any case, the closest common timing reference for such a distributed scenario is always further away from the antenna reference point than with gNB Rx-Tx. One predominant challenge poses the relative requirement for cell phase synchronicity of 3µs for distributed gNBs with regards to a common timing reference like GPS.
Observation 3: The closest common timing reference for a positioning technique using UL-RTOA is dependent on many factors which can vary in a deployment used for positioning itself
Observation 4: In any case, it can be assumed that the closest common timing reference for multiple gNBs used for UL-RTOA based positioning is always further away from the antenna reference point than for gNB-RxTx based positioning
Furthermore, since the UL-RTOA measurement accuracy for positioning depends on the actual deployment scenarios and specific environments it could only be tested in actual physical installation of such scenario and not on a single product level, for which the test scenarios to cover is unfeasible.
Observation 5: Actual positioning accuracy using UL-RTOA measurement method would be unfeasible to be tested
Also, since it was agreed that “gNB shall meet accuracy requirements for supported positioning measurement for the test configurations (e.g. CBW, SRS configurations, etc) declared by the manufacturer” [1], in an actual deployment of distributed gNB, regarding UL-RTOA measurement accuracy requirements, the question arises who the manufacturer is. Since such deployment potentially comprises nodes of multiple vendors, one would have to differentiate between the declarations made by multiple manufacturers to use the UL-RTOA measurement method for positioning purposes.
Observation 6: While the agreed optionality for gNB measurement accuracy requirements still should be valid for UL-RTOA measurements, the resulting impacts on positioning with an actual multi-vendor deployment using UL-RTOA measurement method would be unfeasible to describe since accuracy is described on a as declared by manufacturer basis
In conclusion, the closest common timing reference for multiple gNBs is unsure, but always further away from the antenna reference point than for gNB Rx-Tx, it can never be the case that UL RTOA measurement accuracy defined per single gNB is valid for the applied positioning scenario.
Therefore, it is proposed not to reuse gNB Rx-Tx accuracy requirements for UL RTOA measurement accuracy, since the methodology in positioning is fundamentally different from one another and has different sets of limitations and sources of accuracy errors, that should be accounted for.
Proposal 1: UL RTOA measurement accuracy requirements cannot be reused from gNB Rx-Tx accuracy requirements 

Conclusion
Observation 1: The implementation of a UL-RTOA positioning method vastly differs from the gNB Rx-Tx method.
Observation 2: The positioning techniques using UL-RTOA or gNB-RxTx respectively have different closest common timing references
Observation 3: The closest common timing reference for a positioning technique using UL-RTOA is dependent on many factors which can vary in a deployment used for positioning itself
Observation 4: In any case, it can be assumed that the closest common timing reference for multiple gNBs used for UL-RTOA based positioning is always further away from the antenna reference point than for gNB-RxTx based positioning
Observation 5: Actual positioning accuracy using UL-RTOA measurement method is unfeasible to be tested
Observation 6: While the agreed optionality for gNB measurement accuracy requirements still should be valid for UL-RTOA measurements, the resulting impacts on positioning with an actual multi-vendor deployment using UL-RTOA measurement method would be unfeasible to describe since accuracy is described on a as declared by manufacturer basis
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