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1. Introduction
In RAN4#100-e, the big CR on NR TxD requirements was agreed [1]. And there is also a plan to clarify to handle the relationship between NR TxD and ULFPTx, as one of the follow-up tasks [2], which is the main focus of this contribution. 
2. Discussion
Both NR TxD and ULFPTx involve a UE implementation with 2 PAs, and these 2 PAs may have different capabilities. However, NR TxD shows how the UE of interest achieve its rated power class for single carrier and non-UL-MIMO mode by combining these 2 PAs together as one “virtual antenna” (single antenna port), which is specified in Section 6.2.1 of TS 38.101-1 as illustrated in the table below:
Table 6.2.1-1: UE Power Class [1]
	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 1.5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n40
	
	
	
	
	26
	+2/-3
	23
	±2

	n41
	
	
	295
	+2/-33
	26
	+2/-33
	23
	±23



And ULFPTx indicates the mode in which a UE achieve its full rated power class for a single-layer-two-antenna-port transmission scheme, and the rate power class is specified in UL-MIMO, as shown in the table below. Three modes are introduced corresponding to three different PA configurations.
Table 6.2D.1-1: UE Power Class for UL MIMO in closed loop spatial multiplexing scheme [3]
	NR band
	Class 1.5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	n40
	
	
	
	
	23
	+2/-3
	
	

	n41
	29
	+2/-31
	26
	+2/-31
	23
	+2/-31
	
	



Note that for some bands, e.g., n40, it has different power class when operating in non-UL-MIMO (PC2) and UL-MIMO mode (PC3), while there are also bands with the same power class table in these two modes, e.g., n41. However, even for these bands, it is still possible that the same band can operate in different power classes.
Observation 1: NR TxD and ULFPTx may have different rated power class capabilities for the same band.
If we look into the three modes of ULFPTx, mode 1 with TPMI=2 is very close to NR TxD where both have single layer, and both PAs are active. However, ULFPTx mode 1 is of two antenna port, while NR TxD only single antenna port.
Observation 2: NR TxD and ULFPTx mode 1 are different in terms of number of antenna port(s), though both have single layer with both PAs active.
Since NR TxD and ULFPTx describe different power class capabilities, and ULFPTx mode 1 still differs from NR TxD, there is no need to establish any association between these two features, i.e., they are two independent UE features.
Proposal 1: RAN4 does not establish any association between NR TxD and ULFPTx since they are two different independent UE features.
3. Conclusion
In this paper, we have the following observations and proposal for the relationship between NR TxD and ULFPTx:
Observation 1: NR TxD and ULFPTx may have different rated power class capabilities for the same band.
Observation 2: NR TxD and ULFPTx mode 1 are different in terms of number of antenna port(s), though both have single layer with both PAs active.
Proposal 1: RAN4 does not establish any association between NR TxD and ULFPTx since they are two different independent UE features.
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