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Introduction
In RAN4#98-e meeting, RAN4 continued the discussion of how to design test cases for NR positioning. Agreements and open issues were captured in a WF [1]. In this paper, we discuss the following topics:
· Absolute vs. differential measurement reporting
· Reference PRS configurations
· Reference SRS configurations
· Reference test configurations
· PRS muting pattern
· Synchronous vs asynchronous cells
Absolute vs. differential measurement reporting
On the question of absolute vs. differential reporting there are three options in the WF [1]:
· Option 1
· Absolute measurement reporting is tested for all PRS measurements
· Option 1a
· Do not define RSTD accuracy tests with differential RSTD. No need to limit the reporting format for the test cases.
· Option 2 
· For RSTD and UE Rx-Tx define test cases with absolute reporting. 
· For PRS-RSRP define test cases with differential reporting and optionally with absolute reporting.

After further discussion in RAN4#98-e [2] we believe this question of absolute vs. differential reporting needs to be restated. It is not a question of using one type of measurement reporting vs. the other. According to TS 37.355 section 6.5, every measurement information IE for DL-TDOA, DL-AoD and multi-RTT must contain at least one measurement per TRP reported using absolute reporting. Differential reporting is only used for additional measurements, when multiple measurements are reported by the UE based on different PRS resources associated with the same TRP. As part of the measurement report configuration, the LMF optionally specifies the maximum number of measurements per TRP that the UE can report in response to a location request.
Based on the above, the question should not be whether to use absolute vs. differential reporting but rather whether any of the test cases for NR positioning will feature more than one PRS resource per TRP and, if so, whether the UE will be configured to report multiple measurements per TRP. If all the test cases are going to feature one PRS resource per TRP then this would be a non-issue.


We would favor defining some test cases with multiple (2) PRS resources per TRP, for example, for PRS-RSRP accuracy tests. In those test cases the UE would be configured to report multiple measurements per TRP so that differential reporting is exercised.
Proposal 1: 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.
Reference PRS configurations
In RAN4#98bis-e there was an agreement regarding the PRS configuration for the test cases [1]:
· PRS BW: 10MHz (24 and 52 PRS PRBs) for 15kHz SCS, 50MHz (24 and 132 PRS PRBs) for 30kHz SCS and 100MHz (24 and 64 PRS PRBs) for 120kHz SCS for delay and accuracy tests. 
The agreement above is unclear because 24 PRBs does not match the desired bandwidth for any of the indicated numerologies. This is likely a typo and should be corrected.
In addition, RAN4 should add a PRS configuration with 24 PRBs and SCS = 15 kHz, matching the lowest PRS bandwidth in the accuracy requirements.
Proposal 2:
· Clarify the number of PRBs in the reference PRS configurations for SCS = 15 kHz, 30 kHz and 120 kHz.
· Add a reference PRS configuration with 24 PRBs and SCS = 15 kHz.
· PRS comb size = 2 or 4.
· Number of PRS symbols = K*comb_size, K = 1, 4 (if needed).

Reference SRS configurations
Proposal 3: Match SRS periodicity to PRS periodicity, i.e. 160 ms.
Reference test configurations
In RAN4#98bis-e the following reference test configurations were discussed for FR1 and FR2 [2].
· Option 1: Supported test configurations for FR1:
	Configuration
	Description

	1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	3
	30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	NOTE:	The UE is only required to be tested in one of the supported test configurations.



· Option 1: Supported test configurations for FR2:
	Configuration
	Description

	1
	120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode



Our response was that we could agree with the proposals assuming that the configurations above refer to the Pcell configurations and do not constrain the PRS bandwidth and SCS to be tested in each test case. There was no response to our question. We would support the options above if the requested clarification is confirmed.
Proposal 4: Support the proposed reference test configurations below under the assumption that they correspond to the Pcell configuration and do not constrain the PRS bandwidth and SCS to be tested in each test case. 
Supported test configurations for FR1:
	Configuration
	Description

	1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	3
	30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	NOTE:	The UE is only required to be tested in one of the supported test configurations.



Supported test configurations for FR2:
	Configuration
	Description

	1
	120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode




PRS muting pattern
Given that RAN4 has agreed to account properly for type 1 PRS muting in the PRS measurement period requirements [3], it would be reasonable to feature PRS configurations with muting in at least some of test cases for NR positioning. Test cases for RSTD measurement period, featuring 3 cells, would be good candidates to incorporate muting.
Proposal 5: Incorporate type 1 PRS muting in some of the measurement period test cases. E.g. RSTD measurement period tests with 3 TRPs.
Synchronous vs. asynchronous cells/TRPs
We support testing synchronous cells/TRPs with small relative offsets, e.g. 3 usec as in the simulation assumptions. 
Proposal 6: Test synchronous cells/TRPs with small time offsets (e.g. 3 usec) between cells as in the simulation assumptions.


Conclusions
Proposal 1: 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.
Proposal 2:
· Clarify the number of PRBs in the reference PRS configurations for SCS = 15 kHz, 30 kHz and 120 kHz.
· Add a reference PRS configuration with 24 PRBs and SCS = 15 kHz.
· PRS comb size = 2 or 4.
· Number of PRS symbols = K*comb_size, K = 1, 4 (if needed).

Proposal 3: Match SRS periodicity to PRS periodicity, i.e. 160 ms.
Proposal 4: Support the proposed reference test configurations below under the assumption that they correspond to the Pcell configuration and do not constrain the PRS bandwidth and SCS to be tested in each test case.
Proposal 5: Incorporate type 1 PRS muting in some of the measurement period test cases. E.g. RSTD measurement period tests with 3 TRPs.
Proposal 6: Test synchronous cells/TRPs with small time offsets (e.g. 3 usec) between cells as in the simulation assumptions.
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