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1 Introduction
Tx diversity is a hot topic and has been continually discussed for several meetings. Several other topics like NR power capability in EN-DC mode, UL MIMO fall back to single antenna port power capability, etc. are mixed with Tx diversity. The fundamental issue is how we can accommodate this Tx diversity in RAN4 spec. 
This paper provides our views on this topic.
2 Discussion
Usually, when RAN4 define UE requirements it refer to certain RF architecture but this does not mean UE is restricted to this architecture and other implementations can be applied only if UE can meet RAN4 requirements. RAN4 requirements now divided into basic requirements (single layer) and UL MIMO requirements. The basic requirements are defined based on one antenna architecture but shall also be applicable to two antenna architecture. No matter which architecture UE use, the requirement itself will not change, and what can be adjusted is how to measure it.
Observation 1: Usually RAN4 do not restrict UE implementations only if it can meet RAN4 requirements.
Observation 2: Requirements shall keep same for any specific implementations, what can be adjusted is how to measure it.
Below in table 1, we summarized the current methods of measuring basic requirements and UL MIMO. It can be seen that the basic requirements actually can apply to UEs with both single and multiple antennas. And in UL MIMO, some of the requirements are measured with sum of the power from all connectors, while others are measured at each antenna connector. From measurement perspective, the Tx diversity could be same as UL MIMO and requirements can refer to basic requirements although there are some discussions on whether the measurement of certain UL MIMO requirements need to be changed or not.
Take SA HPUEs with two antennas as example, one of the typical implementation is 23+23 PAs. When it works at single layer mode, the basic requirements be applied and the testing could refer to the UL MIMO.

Proposal 1: For UE with transparent Tx diversity (like 23+23 to achieve PC2), the basic requirements are applied.

Proposal 2: Use UL MIMO requirement measurement methods as baseline for Tx diversity.

Table 1: Measurement of the Tx requirements in 38.101-1
	
	Basic
	Tx diversity
	UL MIMO

	6.2.1
UE maximum output power
	Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the UE with a single or multiple transmit antenna(s)
	=>
	sum of the maximum output power at each UE antenna connector

	6.2.2
UE maximum output power reduction
	
	=>
	sum of the maximum output power at each UE antenna connector

	6.2.3
UE additional maximum output power reduction
	
	=>
	sum of the maximum output power at each UE antenna connector

	6.2.4
Configured transmitted power
	
	=>
	sum of the maximum output power at each UE antenna connector

	6.3.1
Minimum output power
	
	=>
	sum of the mean power at each transmit connector

	6.3.2
Transmit OFF power
	
	=>
	at each transmit antenna connector

	6.3.3
Transmit ON/OFF time mask
	
	=>
	at each transmit antenna connector

	6.3.4
Power control
	
	=>
	sum of output power at each transmit antenna connector

	6.4.1
Frequency error
	
	=>
	at each transmit antenna connector

	6.4.2
Transmit modulation quality
	
	

	6.4.2.1
Error Vector Magnitude
	
	=>
	at each transmit antenna connector

	6.4.2.2
Carrier leakage
	
	=>
	at each transmit antenna connector

	6.4.2.3
In-band emissions
	
	=>
	at each transmit antenna connector

	6.4.2.4
EVM equalizer spectrum flatness
	
	=>
	at each transmit antenna connector

	6.5.1
Occupied bandwidth
	
	=>
	at each transmit antenna connector

	6.5.2
Out of band emission
	
	

	6.5.2.2
Spectrum emission mask
	
	=>
	at each transmit antenna connector

	6.5.2.3
Additional spectrum emission mask
	
	=>
	at each transmit antenna connector

	6.5.2.4
Adjacent channel leakage ratio
	
	=>
	at each transmit antenna connector

	6.5.3
Spurious emissions
	
	

	6.5.3.1
General spurious emissions
	
	=>
	at each transmit antenna connector

	6.5.3.2
Spurious emissions for UE co-existence
	
	=>
	at each transmit antenna connector

	6.5.3.3
Additional spurious emissions
	
	=>
	at each transmit antenna connector

	6.5.4
Transmit intermodulation
	
	=>
	at each transmit antenna connector


3 Conclusion
Currently some of the UEs already implemented 23+23 PAs to achieve PC2 which makes the clarification of RF measurements while keep requirements unchanged for these UEs becomes important. Therefore, we got below proposals.
Observation 1: Usually RAN4 do not restrict UE implementations only if it can meet RAN4 requirements.

Observation 2: Requirements shall keep same for any specific implementations, what can be adjusted is how to measure it.

Proposal 1: For UE with transparent Tx diversity (like 23+23 to achieve PC2), the basic requirements are applied.

Proposal 2: Use UL MIMO requirement measurement methods as baseline for Tx diversity.
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