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Introduction
RRM performance tests for positioning measurements were discussed in RAN4#99-e, and the outcomes are captured in the WF [1]. Most of the open issues in the test case design were resolved in [1], but during the CR drafting in RAN4#99-e, several open issues should be discussed:
· Processing time for the assistance data and measurement request
· Update to PRS RMC
· Test procedure simplification
In this paper we will provide our views on the above open issues for RRM tests for NR positioning.
Discussion
Processing time for the assistance data and measurement request
To perform positioning measurement, UE needs to receive assistance data and measurement request via LPP from LMF, and the measurement would only start after UE has processed these higher layer signalling. In LTE test cases, a margin of 150ms is reserved between the assistance data / measurement request and the start of the measurement period. This value was re-used in NR, e.g. for RSTD delay tests the following statements are added. In RAN4#99-e discussion, some companies proposed to further discuss the parameter.
	The NR-DL-TDOA-ProvideAssistanceData as defined in TS 37.355 [34, clause 6.5.12.1], shall be provided to the UE during T1. The last TTI containing the NR-DL-TDOA-ProvideAssistanceData shall be provided to the UE T ms before the start of T2, where T = [150 ms] is the maximum processing time of the DL-TDOA assistance data and location information request.


Our understanding about the timeline of test is shown in Figure 1. 
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Figure 1: timeline of positioning tests
After UE receives the last PDSCH for the LPP messages including the assistance data and measurement request from LMF, UE needs some time to process it which is T. After this time duration, UE is ready to perform the PRS measurement, but it can only start the measurement from the first MG occasion with PRS resource after it has processed the LPP messages, so the starting point of T2 in the tests should be the first MG occasion with PRS after n+T, where n is the last PDSCH for the LPP messages including the assistance data and measurement request.
As to the value of T, we think the value 150ms from LTE may be too large, and we suggest to use the value 50ms to account for the PDSCH decoding, internal message transfer across different layers and internal application time of the configurations. 
Proposal 1: Starting point of T2 (measurement period) in the tests should be the first MG occasion with PRS after n+T, where n is the last PDSCH for the LPP messages including the assistance data and measurement request, and T=50ms.
Update to PRS RMC
In [1] the following is agreed for PRS-RSRP accuracy tests.
	· For PRS-RSRP measurement accuracy testing, define test cases with two PRS resources per TRP (in the same DL-PRS Resource Set) and configure the UE to report two measurements per TRP so that differential reporting is used to report one of the measurements


This means in PRS-RSRP accuracy tests, for each TRP two PRS resources in the same resource set are needed, but this cannot be achieved by the current RMC because in each configuration there is only one PRS resource per resource set. It is noted that we cannot combine the two configurations (e.g. PRS.1.1 FR2 + PRS.1.2 FR2) because they are of different BW etc. so cannot be configured in the same resource set.
Therefore we suggest to update the PRS RMC by introducing another 2 configurations for each PRS BW and with two resources, as in Table 1 for 120kHz SCS.
Table 1: Updated PRS RMC for 120kHz SCS
	PRS Parameters
	Values

	Reference channel
	PRS.1.1 FR2
	PRS.1.2 FR2
	PRS.1.3 FR2
	PRS.1.4 FR2

	Resource index in resource set
	0
	0
	0
	1
	0
	1

	PRS periodicity
	160ms

	PRS Resource set slot offset Note 1
	10 ms 

	PRS Resource slot offset (slot) Note 1
	0 
	4
	0
	4

	PRS RE offset Note 1
	0 
	0
	1 
	0 
	1 

	SCS
	120kHz

	PRS comb size
	2
	4
	2
	4

	Number of PRS symbol
	4
	4
	4
	4

	Repetion factor 
	2
	1
	2
	1

	PRS resource time gap (slot)
	1
	1
	1
	1

	RB numbers containing PRS within channel BW
	0-23
	0~127
	0-131
	0~127

	PRS Start PRB
	0

	Note 1: 	Unless otherwise specified in the test case


Proposal 2: Update the PRS RMC to introduce PRS configurations with two PRS resources per resource set.
Test procedure simplification
	· Testing procedure: 
· The testing procedure for LTE OTDoA can be taken as the baseline for NR RSTD and UE Rx-Tx time difference measurement tests.
· The further simplified procedure can be FFS


LTE the RSTD delay tests are designed with 3 time periods, and some companies suggested to re-use this test procedure. In our view, this is not necessary. The reason why LTE has 3 time periods is that a long muting pattern is used, and one neighbor cell is deactivated when its PRS is muted. However, such split is not very meaningful, because the measurement period starts from T2, and the main difference between the two time periods T2 and T3 are PRS Es, and there is no UE report or TE configuration. The difference in the PRS Es can be already reflected in the PRS muting information, so a single time period is enough.
More importantly, as muting pattern is ‘10’ or ‘01’ in NR, split the measurement period into 2 time periods as in LTE becomes even less meaningful. 
Proposal 3: Simplify the test procedure by using 2 time periods in the tests:
· T1: UE receives assistance data and measurement request
· T2: UE performs the measurement 
The break point between T1 and T2 is discussed in section 2.1.
Conclusions
In this paper we provided our views on remaining issues for RRM tests for NR positioning.
Proposal 1: Starting point of T2 (measurement period) in the tests should be the first MG occasion with PRS after n+T, where n is the last PDSCH for the LPP messages including the assistance data and measurement request, and T=50ms.
Proposal 2: Update the PRS RMC to introduce PRS configurations with two PRS resources per resource set.
Proposal 3: Simplify the test procedure by using 2 time periods in the tests:
· T1: UE receives assistance data and measurement request
· T2: UE performs the measurement 
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