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1 Introduction

The RAN4#96-e, core requirements for RSTD, multi-RTT, and DL-AoD were agreed. RAN4 needs to develop also the corresponding test cases.
In this contribution, we discuss test cases for NR positioning in Rel-16.
2 Discussion

2.1 Test Scope

RAN4 has defined new requirements for NR positioning in Rel-16 applicable for the following deployments:

· SA
· NE-DC
· NR-DC
Furthermore, the NR positioning requirements are applicable also for SCells, even though there are no separate CA requirements (like for any NR mobility measurement as well). 

In addition to PRS-based measurements (RSTD, PRS-RSRP, and UE Rx-Tx), E-CID positioning is also a part of NR positioning in Rel-16, including SS-RSRP, SS-RSRQ, CSI-RSRP, and CSI-RSRQ measurements. These measurements are not measured upon a request via LPP, but they are reported via LPP if available at the UE.
To avoid unnecessary testing, it is proposed to deprioritize test cases for:

· NE-DC (since NE-DC UE will also support SA and there is nothing to test on LTE), 

· CA test cases,
· E-CID positioning test cases (since the basic functionality is already tested for mobility and RRC).

However, RAN4 needs to develop at least the test cases for PRS-based positioning measurements in SA deployments (FR1 and FR2) without CA and in NR-DC deployments with FR1 PCell.
· Proposal 1: RAN4 will develop at least the following test cases for NR PRS-based positioning measurements in Rel-16: 

· SA (FR1 and FR2) without CA,

· NR-DC with FR1 PCell.

· Proposal 2: The following NR positioning test cases can be deprioritized in Rel-16:
· NE-DC test cases,
· E-CID positioning test cases,
· CA test cases.
2.2 Phase Approach

RAN4 needs to develop corresponding test cases for the NR positioning measurement requirements and accuracy requirements, which will result in many test cases. Therefore, it is proposed to split the work on test cases into two or more phases.

· Proposal 3: The work on NR RRM positioning test cases is divided into at least two phases.

2.3 Specification Structure

There is no need to introduce a top-level section for all positioning measurements in Annex A, rather the test cases for each NR positioning measurement can be specified under the corresponding NR deployment type in the measurement clause and measurement performance clause, e.g., for the SA case the new sections are as proposed below.

· Proposal 4: Specification structure with new NR positioning test cases sections for SA (in red) in TS 38.133:
A.6
NR standalone tests with all NR cells in FR1
...

A.6.6
Measurement procedure

...

A.6.6.7 RSTD measurements

A.6.6.8 PRS-RSRP measurements

A.6.6.9 UE Rx-Tx time difference measurements
A.6.7
Measurement Performance requirements

…

A.6.7.9 RSTD measurements



A.6.7.10 PRS-RSRP measurements

A.6.7.11 UE Rx-Tx time difference measurements

A.7
NR standalone tests with one or more NR cells in FR2

...

A.7.6
Measurement procedure

...
A.7.6.5 RSTD measurements

A.7.6.6 PRS-RSRP measurements

A.7.6.7 UE Rx-Tx time difference measurements

A.7.7
Measurement Performance requirements

...



A.7.7.6 RSTD measurements


A.7.7.7 PRS-RSRP measurements

A.7.7.8 UE Rx-Tx time difference measurements
· Proposal 5: For NR-DC test cases, create a new section A.X in Annex A of TS 38.133.
2.4 Test Configurations
2.4.1 Number of cells

Different scenarios but also different requirements may require different numbers of cells in the corresponding test cases.

For the SA case, three cells are needed to test the RSTD measurement requirements: 
· NR PCell (cell 1), and 

· 2 NR neighbor cells (cells 2/3).
For RSTD measurement accuracy requirements, two cells can be sufficient, provided separate test cases are developed for measurements on the same and different frequency layers:
· NR PCell (cell 1), and

· 1 NR neighbor cell (cell 2).

For PRS-RSRP and UE Rx-Tx time difference measurement requirements and measurement accuracy requirements, the same test set-up as for RSTD can be reused.

· Proposal 6: In SA, 
· for RSTD measurement requirements, test cases with 3 cells are developed: NR PCell (cell 1) and two NR neighbor cells (cell 2, cell 3);
· for RSTD measurement accuracy requirements, test cases with 2 cells can be sufficient, provided separate test cases are developed for measurements on the same and different frequency layers: NR PCell (cell 1) and one NR neighbor cell (cell 2);
· for PRS-RSRP (DL-AoD) and UE Rx-Tx time difference measurement requirements and measurement accuracy requirements, the same test set-up as for RSTD can be used.

· Proposal 7: In NR-DC,

· for RSTD measurement and RSTD measurement accuracy requirements, test cases with 3 cells are developed: NR PCell (cell 1), NR PSCell (cell 2), and NR neighbor cell;

· for PRS-RSRP (DL-AoD) and UE Rx-Tx time difference measurement requirements and measurement accuracy requirements, the same test set-up as for RSTD can be used.

· Proposal 8: For UE capable to support PRS-RSRP reporting together with RSTD and UE Rx-Tx, the PRS-RSRP measurements are also configured and verified in the test for TDOA and multi-RTT, respectively.
3 Summary

· Proposal 1: RAN4 will develop at least the following test cases for NR PRS-based positioning measurements in Rel-16: 

· SA (FR1 and FR2) without CA,

· NR-DC with FR1 PCell.

· Proposal 2: The following NR positioning test cases can be deprioritized in Rel-16:

· NE-DC test cases,

· E-CID positioning test cases,

· CA test cases.

· Proposal 3: The work on NR RRM positioning test cases is divided into at least two phases.

· Proposal 4: Specification structure with new NR positioning test cases sections for SA (in red) in TS 38.133:
A.6
NR standalone tests with all NR cells in FR1

...

A.6.6
Measurement procedure

...

A.6.6.7 RSTD measurements

A.6.6.8 PRS-RSRP measurements

A.6.6.9 UE Rx-Tx time difference measurements

A.6.7
Measurement Performance requirements


…

A.6.7.9 RSTD measurements



A.6.7.10 PRS-RSRP measurements

A.6.7.11 UE Rx-Tx time difference measurements

A.7
NR standalone tests with one or more NR cells in FR2

...

A.7.6
Measurement procedure

...

A.7.6.5 RSTD measurements

A.7.6.6 PRS-RSRP measurements

A.7.6.7 UE Rx-Tx time difference measurements

A.7.7
Measurement Performance requirements

...



A.7.7.6 RSTD measurements



A.7.7.7 PRS-RSRP measurements

A.7.7.8 UE Rx-Tx time difference measurements
· Proposal 5: For NR-DC test cases, create a new section A.X in Annex A of TS 38.133.
· Proposal 6: In SA, 

· for RSTD measurement requirements, test cases with 3 cells are developed: NR PCell (cell 1) and two NR neighbor cells (cell 2, cell 3);

· for RSTD measurement accuracy requirements, test cases with 2 cells can be sufficient, provided separate test cases are developed for measurements on the same and different frequency layers: NR PCell (cell 1) and one NR neighbor cell (cell 2);

· for PRS-RSRP (DL-AoD) and UE Rx-Tx time difference measurement requirements and measurement accuracy requirements, the same test set-up as for RSTD can be used.

· Proposal 7: In NR-DC,

· for RSTD measurement and RSTD measurement accuracy requirements, test cases with 3 cells are developed: NR PCell (cell 1), NR PSCell (cell 2), and NR neighbor cell;

· for PRS-RSRP (DL-AoD) and UE Rx-Tx time difference measurement requirements and measurement accuracy requirements, the same test set-up as for RSTD can be used.

· Proposal 8: For UE capable to support PRS-RSRP reporting together with RSTD and UE Rx-Tx, the PRS-RSRP measurements are also configured and verified in the test for TDOA and multi-RTT, respectively.
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