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1 Background
A SID for Study on enhanced test methods for FR2 UEs has been approved and the impact of polarization basis mismatch between the TE and DUT on the RF testing has been further discussed in RAN4#97-e with the following candidate solutions captured in the WF [1]: 

· Different approaches can be adopted based on UE capability, detailed applicability rule can be further discussed
· TPMI side condition test method is agreed to be introduced
· FFS whether additional test methods need to be introduced (e.g. 2-port CSI-RS, test mode).
· Whether an alternate method needs to be introduced and, if agreed it is needed, what it can be is FFS and is a secondary priority task within the objective
· 
In this contribution, we share our views on whether additional test methods need to be introduced. 
2 Discussion

It has been agreed to introduce the TPMI based enhancement to further facilitate the Tx diversity triggering during the EIRP test. However, some limitation has been found on such a method, which can be applied to Rel-15 coherent UEs, Rel-16 coherent UEs and Rel-16 nonCoherent UEs which support uplink full power transmission. However, according to the agreed WF, this method is not applicable to Rel-15 nonCoherent UEs and Rel-16 nonCoherent UEs which do not support full power transmission. 

Before we discuss any specific enhancement for Rel-15 nonCoherent UEs and Rel-16 nonCoherent UEs, we think some general principle needs to be followed: potential enhancement on the test method must be based on how the network operates in real life. In other words, any potential command or setting for the EIRP test enhancement must refrain from the ones that the network would not use. 

In addition, it is also worth mentioning that some devices cannot transmit over two antenna ports coherently in rank 1 transmission (Tx diversity), e.g., non-coherent UEs. Those devices should meet the spherical coverage requirement without being triggered with Tx diversity in the RF test since it would not correspond to field operation.

According to the discussion above, the following proposals are given to provide general principles for introducing enhancement on the EIRP test. 

Proposal 1: Any potential command or setting (test mode) for the EIRP test enhancement shall be avoided. The Test Equipment shall use the same signaling/commands to the UE as used in a real network deployment.

Now moving towards the issue for Rel-15 nonCoherent UEs and Rel-16 nonCoherent. The reason that Tx diversity needs to be triggered during the EIRP test is to ensure those UEs can reach its maximum output power during the conformance test. Those UEs may adopt transparent Tx diversity so that their Tx diversity transmission cannot be controlled by the network. Therefore, one can think about controlling the output power of the UE instead. In the field, when a UE is in connected mode, the network controls the UE output power with a closed loop power control through TPC command. For example, the transmitted in PUSCH can be calculated based on [2] as: 

[image: ]

by which the network can directly control the UE uplink power by open- and closed-loop power control. For transparent Tx diversity the network is not aware of the number of antenna connectors, the same antenna port is assumed. Therefore, when the network configured uplink power is not lower than Pcmax, the UE should be able to reach its maximum output power. The TPC power command is the only mechanism that the network can use to control the UE output power in real life. 

[bookmark: _GoBack]Observation 1: The TPC power command is also the only mechanism that the network can use to control the UE output power in real life.
 
Similarly, we note that TPC (UP) power commands are used in all the MOP tests to ensure that the UE reaches its maximum output power in the connected mode, as it states in 38.521. 

Observation 2: The power UP command has been adopted in the RF test to ensure the UE reaches its maximum output power. 

A device with two antenna ports with individual PA on each port can only reach its maximum output power when the devices transmit on both antenna ports coherently. Therefore, the Tx diversity can be triggered by the power command.  Further, as we have already mentioned, the power command is the only command that the network can use in real life to control the UE output power. Therefore, if any devices can still not be able to transmit over two antenna ports with the power command, it is an ill-behaved device and should not be accommodated by modifying the test procedure.   

Proposal 2: There is no need to introduce additional test methods for Rel-15 nonCoherent UEs and Rel-16 nonCoherent UEs
3 Conclusion
In this contribution, we have shared our views on some potential enhancement on UE RF test as well as the test setup. The following observations and proposals have been given:
Observation 1: The TPC power command is also the only mechanism that the network can use to control the UE output power in real life.

Observation 2: The power UP command has been adopted in the RF test to ensure the UE reaches its maximum output power. 

Proposal 1: Any potential command or setting (test mode) for the EIRP test enhancement shall be avoided. The Test Equipment shall use the same signaling/commands to the UE as used in a real network deployment.

Proposal 2: There is no need to introduce additional test methods for Rel-15 nonCoherent UEs and Rel-16 nonCoherent UEs
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