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1. Introduction
In RAN4#101, a discussion paper on UE-based DL-TDOA was presented in [1]. A summary of the discussion is given here for reference.
There are two positioning modes, UE-assisted and UE-based. Current test requirement definition assumes UE-assisted support. However, UE-assisted and UE-based are both optional features. A UE could decide to support only UE-based DL-TDOA and not support UE-assisted. In such a scenario, DL-TDOA requirements would remain untested for this UE.
During the discussion, it was pointed out that the main challenge for defining new test cases are the definition of the UE-based requirements. On the other hand, it was also noted that for some cases the measurement is the same, and just the calculation unit is different.
The summary of the discussion as per the respective thread in [3] has been depicted below. 
	Sub-topic#3-1
	Test cases for the UE-based positioning measurement delay reporting
· FFS on test case for UE based positioning measurement delay reporting: 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.
 

	Sub-topic #3-2
	Test cases for the UE-based positioning measurement accuracy requirements
· FFS on test case for UE based positioning measurement accuracy requirements: 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
 



The aim of this paper is to explore a way to assess and test the UE-based requirements, by adapting existing test cases to accommodate also the devices supporting only UE-based DL-TDOA.


2. Discussion
The first thing to notice is that there are two types of scenarios: measurement delay requirements and measurement accuracy. Thus, this paper will analyze both scenarios separately.
2.1	Measurement delay test cases
For measurement delay requirements, the test case evaluates whether the positioning measurement report arrives within a specified time delay. Therefore, it makes no difference from the test purpose point of view whether the UE is using the UE-assisted or the UE-based method for the positioning. 
Observation 1: Measurement delay requirements are agnostic of UE-assisted or UE-based positioning method. 
However, as per the conclusion of Sub-topic#3-1, the UE needs additional assistance data in order to perform a UE-based location fix. In particular, the UE needs the nr-PositionCalculationAssistance information [2]. This IE contains the coordination of the antenna reference points of the TRPs and the RTD (real time delay) i.e. the time synchronization information between the reference TRP and the neighbor TRPs.
Observation 2: The UE needs the base station antenna location and the RTD value for a UE-based location fix.
Proposal 1: To enable measurement delay testing for UE-based DL-TDOA, add to the test case a table containing a model of the base station locations and the RTD value between them compliant to the current test configurations. For UE-based the UE location fix reporting delay is evaluated.
The UE location in the table below is based on the time offset between PRS signals defined for the test case in A.6.6.12.1/2 in [4]. It is just shown for information purposed and it will not be provided to the UE.
	
	East [m]
	North [m]
	Up [m]
	RTD

	NR Cell 1
	0
	0
	20
	0 (Ref)

	NR Cell 2
	3000
	0
	15
	0

	NR Cell 3
	1500
	2598
	25
	0

	UENote 1
	1500
	399
	0
	N/A

	Note 1: The UE coordinates are derived from the time delays between PRS signals. They are for information and are not part of the assistance data.
Note 2: The HDOP of the proposed model is 1.03.



2.2	Measurement accuracy test cases
For measurement accuracy test cases, the evaluation criteria in the current test cases is the accuracy of the reported RSTD measurements. A UE supporting only UE-based DL-TDOA positioning will not provide RSTD measurement reports. Therefore, the accuracy of the RSTD cannot be evaluated directly.
Observation 3: The accuracy of the RSTD measurements cannot be evaluated directly from the UE-based reports.
[bookmark: _GoBack]Nonetheless, we can still asses the accuracy of the underlying RSTD measurements by inferring it from the reported location fix, calculated by the UE. This approach is an additional alternative to the ones captured for  Sub-topic #3-2 in [3]. This shall be possible, since the accuracy of the RSTD measurements will impact on the location fix proportionally to the HDOP of the positioning scenario. Therefore, the RSTD accuracy can be indirectly evaluated from the formula:

  
Proposal 2: To enable measurement accuracy testing for UE-based DL-TDOA, infer RSTD measurement accuracy from location fix reporting accuracy using the equation 
However, the current RSTD measurement accuracy test cases in A.6.7.13 have only 2 NR cells defined. In order to obtain a 2D location fix, at least three cells are required.
Proposal 3: Add a third cell to RSTD measurement accuracy test cases to enable RSTD accuracy testing for UE-based DL-TDOA.
Again, a positioning scenario is required, to enable the evaluation of the location fix.
Proposal 4: For the measurement accuracy test case, re-use the same positioning scenario as for measurement delay test case (Proposal 1).
3. Conclusion
Proposal 1: To enable measurement delay testing for UE-based DL-TDOA, add to the test case a table containing a model of the base station locations and the RTD value between them compliant to the current test configurations. For UE-based the UE location fix reporting delay is evaluated.
Example table for test cases A.6.6.12.1/2
	
	East [m]
	North [m]
	Up [m]
	RTD

	NR Cell 1
	0
	0
	20
	0 (Ref)

	NR Cell 2
	3000
	0
	15
	0

	NR Cell 3
	1500
	2598
	25
	0

	UENote 1
	1500
	399
	0
	N/A

	Note 1: The UE coordinates are derived from the time delays between PRS signals. They are for information and are not part of the assistance data.
Note 2: The HDOP of the proposed model is 1.03.



Proposal 2: To enable measurement accuracy testing for UE-based DL-TDOA, infer RSTD measurement accuracy from location fix reporting accuracy using the equation 
Proposal 3: Add a third cell to RSTD measurement accuracy test cases to enable RSTD accuracy testing for UE-based DL-TDOA.
Proposal 4: For the measurement accuracy test case, re-use the same positioning scenario as for measurement delay test case (Proposal 1).
The focus of this paper was to explore a way to assess and test the UE-based requirements with minimal impact on the current specifications, by adapting existing test cases.
If RAN4 agrees, further necessary parameters can be elaborated in future contributions, while other detailed test configurations can be handled and defined in RAN5.
An initial draft CR to add the location scenario table to A.6.6.12 in [4] has been proposed in [5].
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