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1.
Background
As per TS 38.101-1, FR1 PC2 UE is expected to transmit a maximum output power at 26dBm. In practice there are several possible implementations of PC2 UE:

· Implementation 1: 1Tx supporting 26dBm

· Implementation 2: 2Tx supporting 26dBm+23dBm

· Implementation 3: 2Tx supporting 23dBm+23dBm
Current definition of TC 6.2.1 maximum output power only considers the 1Tx implementation. For UEs with latter two implementations, it might face difficulty in conformance testing. In order to meet the urgent industry need, RAN5 needs to provide clear guidance on this topic.


2.
Discussion
All NR FR1 UEs are expected to pass the test case 6.2.1 maximum output power in TS 38.521-1, in which UE is configured with single layer. The Implementation 1 is already well covered in current test case definition, so this document would mainly focus on Implementations 2 and 3.

Implementation 2: 2Tx supporting 26dBm+23dBm

For this implementation, UE uses only one Tx antenna to transmit at 26dBm. Without the knowledge which antenna the UE is using, SS might fail to measure the UE output power.
Implementation 3: 2Tx supporting 23dBm+23dBm

For this implementation, UEs uses both antennas to transmit at 26dBm. In the test procedure, SS needs to collect power from both antennas.

If the SS is requested to always measure both antennas, then no matter which implementation the DUT adopts, the UE transmitted power can be collected properly.

Proposal 1: For PC2 MOP testing of UEs with 2 Tx antennas, always measure the sum of power on both antennas.

In order to implement this proposal, the test procedures shall be updated. In addition the connection diagram needs to be updated. Having check the connection diagrams for MIMO in TS 38.508-1, it is convenient to reuse these diagrams for PC2 MOP testing of UEs with 2Tx antennas.
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Figure A.3.1.1.2: Test Equipment connection for single cell, RX and TX tests for NR UL MIMO
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Figure A.3.2.3.3: 2 Tx User Equipment connection for single basic cell with NR and LTE cells at the same connectors for both cells and 2TX UL MIMO supported

Proposal 2: Reuse the connection diagrams for UL MIMO for PC2 MOP testing of UEs with 2Tx antennas.

3.
Conclusion

For PC2 MOP testing for UEs with 2 Tx antennas, it is proposed RAN5 consider below proposals.

Proposal 1: For PC2 MOP testing of UEs with 2 Tx antennas, always measure the sum of power on both antennas.

Proposal 2: Reuse the connection diagrams for UL MIMO for PC2 MOP testing of UEs with 2Tx antennas.
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