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1 Introduction
In this paper we further discuss the open issues related to UE positioning test cases.

2 Test case list
In RAN4#97-e, the test case list was agreed [1] for NR positioning. In RAN4#98bis-e it was agreed that test cases will only be defined for SA case [2]. The agreed tests are all related to SA scenario. The tests will be done with 2 cells: one cell will be serving cell while other can be non-serving cell. However, the test case list needs to be updated to remove any reference to EN-DC as shown below:
	TC1
	RSTD measurement requirements for FR1 in SA
	A6.6.x RSTD measurements
	Intel

	TC 2
	RSTD measurement requirements for FR2 in SA
	A7.6.x RSTD measurements
	Intel

	TC 3
	PRS-RSRP measurement requirements for FR1 in SA
	A6.6.xx PRS-RSRP measurements
	Huawei

	TC 4
	PRS-RSRP measurement requirements for FR2 in SA
	A7.6.xx PRS-RSRP measurements
	CATT

	TC 5
	UE Rx-Tx time difference measurement requirements for FR1 in SA
	A6.6.xxx UE Rx-Tx time difference measurements
	Ericsson

	TC 6
	UE Rx-Tx time difference measurement requirements for FR2 in SA
	A7.6.xxx UE Rx-Tx time difference measurements
	Ericsson

	TC 7
	RSTD measurement accuracy for FR1 in SA
	A6.7.x RSTD measurements
	Huawei

	TC 8
	RSTD measurement accuracy for FR2 in SA
	A7.7.x RSTD measurements
	Huawei

	TC 9
	PRS RSRP measurement accuracy for FR1 in SA
	A6.7.xx xx PRS-RSRP measurements
	ZTE

	TC 10
	PRS RSRP measurement accuracy for FR2 in SA
	A7.7.xx xx PRS-RSRP measurements
	ZTE

	TC 11
	UE Rx-Tx time difference measurement accuracy for FR1 in SA
	A6.7.xxx UE Rx-Tx time difference measurements
	Ericsson

	TC 12
	UE Rx-Tx time difference measurement accuracy for FR2 in SA
	A7.7.xxx UE Rx-Tx time difference measurements
	Ericsson

	
	FFS: NR-DC with FR1 PCell and FR2 PSCell
	
	


Proposal 1: In the test one cell is serving and other cell(s) as non-serving cell.
3 Absolute measurement reporting
The following was agreed regarding measurement reporting in test cases [2]:
· Absolute measurement reporting in test cases: FFS
· 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.
The absolute measurement reporting is the most fundamental type of reporting for all positioning measurements. Therefore, we support option 1 (assuming it also includes UE Rx-Tx time difference) that the absolute measurement reporting is tested in all test cases. Tt might be sufficient to test differential reporting in at least one of the test cases and preferably for UE Rx-Tx time difference.
Proposal 2: Absolute measurement reporting is tested for all positioning measurements (RSTD, PRS-RSRP and UE Rx-Tx time difference).
Proposal 3: Differential measurement reporting is tested for one positioning measurement (preferably UE Rx-Tx time difference).
4 Synchronization level in tests
Another open issue is whether the cells are synchronous or synchronous. For TDD the cells are synchronous. In FDD the cells can be synchronous. We suggest all cells are synchronous in all positioning test cases regardless of whether band is FDD or TDD. The maximum radio frame receive time offset between any pair of the cells at the UE antenna connector shall be within 3 µs.
Proposal 4: All cells are synchronous in all positioning test cases regardless of whether the cells belong to FDD band or TDD band.

Proposal 5: The maximum radio frame receive time offset between any pair of the cells at the UE antenna connector shall be within 3 µs.

5 Measurement gaps in tests
Positioning measurements are always performed in measurement gaps. We suggest the same measurement gap pattern is used in all the test cases. Furthermore, the pattern is either GP #24 or GP#25. Preferably GP #24 is used to reduce test time.
	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period

(MGRP, ms)

	….
	…..
	….

	24
	10
	80

	25
	20
	160


Proposal 6: Same measurement gap configuration is used in all positioning test cases.

Proposal 7: Use gap configuration # 24 in all positioning test cases.
6 PRS measurement bandwidth

The PRS bandwidth can vary from a rather small to a very large in NR. Therefore, it is important to secure the performance for different bandwidth ranges in at least accuracy test cases.

· Proposal 8: In each accuracy test case, the NR measurements are tested for multiple PRS measurement bandwidths, with at least:

· the smallest bandwidth, 

· a bandwidth from the medium bandwidths range (e.g., >48 PRBs in FR1 or >32 PRBs in FR2),

· a bandwidth from the large bandwidths range (e.g., >132 PRBs in FR1 or >64 PRBs in FR2).

7 PRS configurations
The requirements are applicable with 1 or 4 repetitions depending on the SRS configuration (e.g. PRS BW). Therefore it is sufficient to define test cases without repetitions for medium and larger PRS BWs and with smallest repetitions (e.g. 4) needed for certain PRS BW (e.g. 24 PRBs).
· Proposal 9: No PRS repetitions are configured in NR positioning test cases for PRS BW which does not need repetition in the requirements.
· Proposal 10: Number of PRS repetitions in NR positioning test cases for smallest PRS BW shall nor be larger than the one for which the requirements apply.
The PRS are supported also for 60 kHz SCS while SSB is not supported for 60 KHz SCS. To avoid any unexpected UE behavior the SCS of PRS and SSB should be the same.
· Proposal 11: PRS SCS is the same as SSB SCS.

8 DRX configuration

Even though it was agreed in RAN4#97-e that NO DRX case will be tested only for NR positioning measurement requirements in Rel16, we think that the requirements shall be tested under DRX, like in LTE, since the requirements are the same with and without DRX, and the DRX case shall be tested in this case.

· Proposal 12: Configure DRX in all NR positioning test cases.
9 Supported test configurations

The following supported test configurations are proposed for NR positioning test cases.

· Proposal 13: 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.


· Proposal 14: Supported test configurations for FR2:
	Configuration
	Description

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


10 SRS configuration
Some of the parameter values in the SRS transmission configuration are proposed below for UE Rx-Tx test cases. We also observe that it may be meaningless to have SRS SCS larger than SSB SCS, since the already limited UL coverage will be even more limited; and having a smaller SRS SCS than that for SSB may also be not a typical case. 
· Proposal 15: SRS configuration in UE Rx-Tx test cases is based on the following assumptions:

· frequency hopping: no

· group or sequence hopping: no

· Number of antenna ports: 1

· Resource type: periodic

· SCS: same as for SSB.
11 Summary

The following have been observed and proposed in this contribution.
· Proposal 1: In the test one cell is serving and other cell(s) as non-serving cell.
· Proposal 2: Absolute measurement reporting is tested for all positioning measurements (RSTD, PRS-RSRP and UE Rx-Tx time difference).

· Proposal 3: Differential measurement reporting is tested for one positioning measurement (preferably UE Rx-Tx time difference).
· Proposal 4: All cells are synchronous in all positioning test cases regardless of whether the cells belong to FDD band or TDD band.

· Proposal 5: The maximum radio frame receive time offset between any pair of the cells at the UE antenna connector shall be within 3 µs.

· Proposal 6: Same measurement gap configuration is used in all positioning test cases.

· Proposal 7: Use gap configuration # 24 in all positioning test cases.

· Proposal 8: In each accuracy test case, the NR measurements are tested for multiple PRS measurement bandwidths, with at least:

· the smallest bandwidth, 

· a bandwidth from the medium bandwidths range (e.g., >48 PRBs in FR1 or >32 PRBs in FR2),

· a bandwidth from the large bandwidths range (e.g., >132 PRBs in FR1 or >64 PRBs in FR2).

· Proposal 9: No PRS repetitions are configured in NR positioning test cases for PRS BW which does not need repetition in the requirements.
· Proposal 10: Number of PRS repetitions in NR positioning test cases for smallest PRS BW shall nor be larger than the one for which the requirements apply.
· Proposal 11: PRS SCS is the same as SSB SCS.

· Proposal 12: Configure DRX in all NR positioning test cases.
· Proposal 13: 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.


· Proposal 14: Supported test configurations for FR2:
	Configuration
	Description

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


· Proposal 15: SRS configuration in UE Rx-Tx test cases is based on the following assumptions:

· frequency hopping: no

· group or sequence hopping: no

· Number of antenna ports: 1

· Resource type: periodic

· SCS: same as for SSB.
12 References

[1] R4-2017158, Work plan for NR Positioning RRM Performance part, Intel Corp., Nov. 2020.
[2] R4-2015750, WF on NR Positioning Performance Requirements, Intel, Nov. 2020.
PAGE  
3

