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Introduction
Traditionally, RAT-dependent positioning methods (OTDOA in particular) supported only UE-assisted configuration (i.e. the UE reports RSTD measurements and the network calculates the location fix). However, the NR version (DL-TDOA) supports also UE-based (i.e. the UE directly calculates the location fix and reports it). The current test procedures may not be enough to test performance of DL-TDOA in UE-based mode and hence result in insufficient test coverage for such features.
Discussion
The LPP specification [1] does not mandate UE-based or UE-assisted support. Both positioning modes are optional, and the UE can decide to implement one, the other, or both. 
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Observation 1: The UE may support UE-based, UE-assisted or both positioning modes.
The current test cases in TS 38.133 [2] are based on the LTE test cases in TS 36.133 [3]. These test cases were defined for OTDOA (UE-assisted only) and require the UE to report RSTD measurements. 
Observation 2: DL-TDOA test cases are based on the OTDOA test cases (UE-assisted only).
For UE-based, the UE will not report RSTD measurements, the RSTD measurements will be used internally in order to calculate the location fix.
Observation 3: The current test cases in TS 38.133 are not applicable for UEs supporting only UE-based DL-TDOA. Such UEs will remain untested for their DL-OTDA performance.
There are two types of RSTD test requirements: reporting delay and reporting accuracy. For reporting delay test cases are based on the RSTD reporting delay requirement. The reporting delay requirement can be applied also to the location fix. 
Observation 4: DL-TDOA reporting delay test cases (UE based) can use the existing report delay requirements in section 9.9.2 of TS 38.133 [2] (UE assisted).
However, the UE will need a series of pre-requisites in order to be able to calculate the location fix. Additional assistance data including gNB coordinates need to be defined for the test scenarios, and a minimum of 3 NR Cells are needed for a 2D location fix.
Proposal 1: RAN4 to add UE-based DL-TDOA reporting delay test case requirements based on the existing RSTD reporting delay test cases, but adding the needed pre-requisites.
For reporting accuracy test cases, the current requirements in TS 38.133 apply to the RSTD measurement accuracy. The RSTD measurement accuracy requirements cannot be directly converted into positioning accuracy requirements.
Proposal 2: RAN4 to consider the definition of DL-TDOA accuracy test case requirements for UEs supporting UE-based DL-TDOA based on one of the following alternatives:
· Alternative 1: considering the worst case RSTD absolute accuracy from TS 38.133 section 10.1.23 (e.g. Expected RSTD - K for the serving cell, Expected RSTD + K for all neighbor cells, where K is the accuracy limit for the corresponding PRS configuration), calculate the total positioning error that results based on multilateration algorithm.
· Alternative 2: consider the E911 requirements as basis and define a positioning accuracy error of +-50m
Conclusion
Proposal 1: RAN4 to add UE-based DL-TDOA reporting delay test case requirements based on the existing RSTD reporting delay test cases, but adding the needed pre-requisites.
Proposal 2: RAN4 to consider the definition of DL-TDOA accuracy test case requirements for UEs supporting UE-based DL-TDOA based on one of the following alternatives:
· Alternative 1: considering the worst case RSTD absolute accuracy from TS 38.133 section 10.1.23 (e.g. Expected RSTD - K for the serving cell, Expected RSTD + K for all neighbor cells, where K is the accuracy limit for the corresponding PRS configuration), calculate the total positioning error that results.
· Alternative 2: consider the E911 requirements as basis and define a positioning accuracy error of +-50m
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