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1.	Background
In 38.101-1/-2/-3, there are several RX test cases with UL-MIMO defined. RAN5 has specified test details for each test case. This contribution discusses the possibility to omit testing of these test cases on TDD bands.

2.	Discussion
RAN4 has specified the basic RX test cases with 1Tx along with RX test cases with UL-MIMO. The requirements are all the same between the two types of TCs, where the main difference is the Tx antenna port configuration. Below is an example from 38.101-1.
[bookmark: _Toc21344456][bookmark: _Toc29801944][bookmark: _Toc29802368][bookmark: _Toc29802993][bookmark: _Toc36107735][bookmark: _Toc37251509][bookmark: _Toc45888416][bookmark: _Toc45889015][bookmark: _Toc59650364][bookmark: _Toc61357636][bookmark: _Toc61359410]7.3D	Reference sensitivity for UL MIMO
For UE with two transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum requirements specified in clause 7.3 shall be met with the UL MIMO configurations described in clause 6.2D.1 and the reference measurement channels as specified in Annexes A.2.2 and A.2.3 for CP-OFDM waveforms shall apply. For UL MIMO, the parameter PUMAX is the total transmitter power over the two transmits power over the two transmit antenna connectors.
On the TDD bands, Tx and Rx are in different time slots, which means the transmitted signal has no impact on the receiver. In this case whether Tx is using single antenna port or two antenna ports will not lead to any difference in the Rx performance.
Based on this understanding, we can consider to omit testing of Rx test cases with UL-MIMO on TDD bands.
Proposal 1: Testing of Rx test cases with UL-MIMO on TDD bands is omitted.

In TS 38.521-1, all the Rx test cases with UL-MIMO have been completed. The only change needed is updating the test applicability to only FDD bands in the TC and in the TS 38.522.
Proposal 2: For Rx test cases with UL-MIMO in TS 38.521-1, update the test applicability to only FDD bands in the TC and in the TS 38.522.

In TS 38.521-2, there are 4 test cases planned, but only the REFSENS with UL-MIMO is specified with test details. The other 3 test cases only have titles in the specification. Below is the example of 7.4D.
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FFS
Since it’s not likely to have FDD band in FR2, it’s proposed we don’t specify any test details in these TCs, but only leave some text indicating the requirements is well verified by 1Tx Rx cases.
Proposal 3: For Rx test cases with UL-MIMO in TS 38.521-2, only add below text in each TC. The applicability of these test cases shall be removed from TS 38.522.
The normative reference for this requirement is TS 38.101-2 [3] clause 7.xD.
No test case details are specified. Given UE’s Rx performance would not be impacted by the Tx configuration on TDD bands, the requirements in this test case can be well covered in 7.x and don’t need to be tested again.

In TS 38.521-3, there are 8 test cases planned, 4 of which are for EN-DC including FR2, and another 4 for EN-DC including FR1 and FR2.
For test cases for EN-DC including FR2, test details are specified using LTE anchor agnostic approach. Considering SA FR2 TCs will be omitted as per Proposal 3, it’s reasonable to adopt similar approach for NSA test cases.
Proposal 4: For Rx test cases with UL-MIMO for EN-DC including FR2 in TS 38.521-3, only add below text in each TC. The applicability of these test cases shall be removed from TS 38.522.
No exception requirements applicable to NR or LTE. LTE anchor agnostic approach can be applied and only NR carriers need to be tested.
No test case details are specified. Given UE’s Rx performance would not be impacted by the Tx configuration in NR FR2 TDD bands, the requirements in this test case can be well covered in 7.xB.y and don’t need to be tested again.

For test cases for EN-DC including FR1 and FR2, no test details are specified. The requirements are tested by EN-DC within FR1 and EN-DC including FR2 separately. Considering omitting of Rx with UL-MIMO is already reflected in EN-DC including FR2 TCs as per Proposal 4, it would be no problem to keep test cases for EN-DC including FR1 and FR2 as they are.
Proposal 5: For Rx test cases with UL-MIMO for EN-DC including FR1 and FR2 in TS 38.521-3, nothing need to be changed.

3.	Conclusion
Please RAN5 consider and endorses below proposals:
Proposal 1: Testing of Rx test cases with UL-MIMO on TDD bands is omitted.
Proposal 2: For Rx test cases with UL-MIMO in TS 38.521-1, update the test applicability to only FDD bands in the TC and in the TS 38.522.
Proposal 3: For Rx test cases with UL-MIMO in TS 38.521-2, only add below text in each TC. The applicability of these test cases shall be removed from TS 38.522.
The normative reference for this requirement is TS 38.101-2 [3] clause 7.xD.
No test case details are specified. Given UE’s Rx performance would not be impacted by the Tx configuration in TDD bands, the requirements in this test case can be well covered in 7.x and don’t need to be tested again.
Proposal 4: For Rx test cases with UL-MIMO for EN-DC including FR2 in TS 38.521-3, only add below text in each TC. The applicability of these test cases shall be removed from TS 38.522.
No exception requirements applicable to NR or LTE. LTE anchor agnostic approach can be applied and only NR carriers need to be tested.
No test case details are specified. Given UE’s Rx performance would not be impacted by the Tx configuration in NR FR2 TDD bands, the requirements in this test case can be well covered in 7.xB.y and don’t need to be tested again.
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Annex	List of Rx test cases with UL-MIMO
38.521-1
7.3D	Reference sensitivity for UL MIMO (Defined)
7.4D	Maximum input level for UL MIMO (Defined)
7.5D	Adjacent channel selectivity for UL MIMO (Defined)
7.6D	Blocking characteristics for UL MIMO (Defined)
7.7D	Spurious response for UL MIMO (Defined)
7.8D	Intermodulation characteristics for UL MIMO (Defined)

38.521-2
7.3D	Reference sensitivity for UL MIMO (Defined)
7.4D	Maximum input level for UL MIMO (Empty)
7.5D	Adjacent channel selectivity for UL MIMO (Empty)
7.6D	Blocking characteristics for UL MIMO (Empty)

38.521-3
7.3B.2.4D	Reference sensitivity for inter-band EN-DC including FR2 for UL-MIMO
7.3B.2.5D	Reference sensitivity for inter-band EN-DC including FR1 and FR2 for UL-MIMO
7.4B.4D	Maximum Input Level for inter-band EN-DC including FR2 for UL-MIMO
7.4B.5D	Maximum Input Level for inter-band EN-DC including FR1 and FR2 for UL-MIMO
7.5B.4D	Adjacent Channel Selectivity for inter-band EN-DC including FR2 for UL-MIMO
7.5B.5D	Adjacent Channel Selectivity for inter-band EN-DC including FR1 and FR2 for UL-MIMO
7.6B.2.4D	Inband blocking for inter-band EN-DC including FR2 for UL-MIMO
7.6B.2.5D	Inband blocking for inter-band EN-DC including FR1 and FR2 for UL-MIMO
Page 2
