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Introduction
In RAN4#106, only minor progress was made for 4Tx UE RF requirements. The main progress was documented in the WF [1] and an AH minutes [2]. The detailed documents can also reference to the topic summary in [3]. 
Generally, the MPR study and whether one or two set of requirements should be used has no progress. The only meaningful progress in the WF is on the fallback case for maintaining 4Tx as following:
· In non-MIMO operation, when UE power class fallback to PC2/PC3 due to exceeding dutycycle capability or the output power is lower than the reported power class due to scheduling, whether to maintain 4Tx transmission is up to UE implementation.
There are also discussions on what should be specified but no conclusion yet as following:
Issue 1-2-1: Whether 4Tx UE need to keep power class capability when configured with different antenna ports, i.e.4/2/1 
· WF
· Confirm the following understanding:
· The power class of a UE is a static value depending on reporting and not subject to change for different configurations
· The maximum output power achievable and applicable requirements are related to configuration and implementation
· How to accommodate the maximum achievable output power aspect into spec is FFS

Issue 1-2-2: Whether Issue 1-2-1 need to be specified?  If yes, how?
· Proposals
· Proposal 1: Treat existing 2Tx PC2 and 1Tx PC3 requirements as the fallback requirements for 4Tx PC1.5.
· Proposal 2: Verify full power rank2 UL operation.
· Others.
· Recommended WF
· FFS for next meeting on configurations need to be verified 

In this paper, some views and proposals are provided for test configuration and verification.
Discussion
It has already been agreed that the 4-layer case would be included, and full power would be achieved without doubt.
In addition, the 1-layer configuration used for ULFPTx mode 1 was also agreed in previous meeting, and there are also proposals to add more configurations with more layers.
However, the ULFPTx is an optional feature, and whether support what configuration is UE implementation dependent. We feel that there is a now basic question on for which condition, the 4Tx case needs to achieve nominal maximum output power associated with power class. A more reliable understanding is that the nominal maximum output power associated with power class would only need to be guaranteed in rank 4 test case in requirements definition and conformance testing.
Proposal 1: For 4Tx, the only mandatory test configuration for minimum requirements to achieve nominal maximum output power associated with power class would be 4-layer configuration.
In another word, for many implementations and configurations, 4Tx may not achieve full power in 1/2/3 layer case. Even if we setup some minimum requirements for ULFPTx mode, they are only for UE support uplink full power transmission (ULFPTx) for UL MIMO. Actually, the implementations are so diverse, and the associated schemes of the ULFPTx Mode1/2 are also complex. It seems impossible to set up a set of configuration that could be applicable to all UE implementations that would ensure full power in 1/2/3-layer case, and also not that necessary.
Observation 1: Based on diverse implementations and various configurations, it is impossible to set up mandatory requirements for all UEs to achieve full power in 1/2/3-layer case.

However, this does not mean that we should not verify other ranks for maximum output power. E.g. if 2-layer case is deemed a typical case for 4Tx beyond 1-layer and 4-layer, we may also consider to add some requirements. In this case, it is proposed to select typical configurations, and only apply to the UE that support these configurations. There is no need to verify the non-full power case.
For Mode 1, similar analysis process can be done as in [4] for single-layer physical spec 38.211 and 38.212.
The following tables from 38.211 is used for layer 2:
[image: ]
Its reference is in TS 38.212 as in the following table:
[image: ]
It can be seen that for both of the codebookSubset types, partialAndNonCoherent and nonCoherent would include TPMI = 6 as a common case, which corresponds to non-coherent case. So this could be considered.
There were also similar proposals for this configuration in [5][6] for rank 2 configuration for Mode 1.

For Mode 2, the situation is more complicated, UE has to declare the supported TPMI groups which are closely related UE actual full power PA link implementation. The diversity of possible implementation and the related configuration make it difficult to select “typical” configuration, thus may not suitable for requirements definition.
Proposal 2: If more configuration(s) be considered for ULFPTx mode(s) for test configuration and requirements, Mode 1 with TPMI = 6 for 2-layer seems to be a good candidate.


Conclusion
In this paper, some views and proposals are provided for test configuration and verification.
Proposal 1: For 4Tx, the only mandatory test configuration for minimum requirements to achieve nominal maximum output power associated with power class would be 4-layer configuration.
Observation 1: Based on diverse implementations and various configurations, it is impossible to set up mandatory requirements for all UEs to achieve full power in 1/2/3-layer case.
Proposal 2: If more configuration(s) be considered for ULFPTx mode(s) for test configuration and requirements, Mode 1 with TPMI = 6 for 2-layer seems to be a good candidate.
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Table 6.3.1.5-5: Precoding matrix 7 for two-layer transmission using four antenna ports with
transform precoding disabled.
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Table 7.3.1.1.2-2B: Precoding information and number of layers for 4 antenna ports, if transform
precoder is disabled, maxRank = 3 or 4, and ul-FullPowerTransmission = fullpowerMode1 .
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