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1 Introduction
Clarification on requirements for UL MIMO and Tx diversity has been discussed for several meetings. But no consensus was reached yet. This contribution provides further consideration on the requirements which could be clarified. 
2 Discussion

The table below lists the operating bands which support UL MIMO operation in NR specification. 
Table 6.2D.1-1: UE Power Class for UL-MIMO in closed loop spatial multiplexing scheme

	NR band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

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

	n77
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	n78
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	n79
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	NOTE 1:
1 refers to the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB


It is known that in RAN1 specification, Tx diversity is not specified explicitly for NR, which is considered as an implementation scheme at least in Rel-15. In RAN4, Tx diversity was originally discussed for clarification of the wording for single antenna port configuration under MIMO requirements. As we know that single antenna port is a term used in RAN1 specification, which doesn't mean single antenna connector we usually used in RAN4. Once the UE which supports UL MIMO is configured for transmission on single-antenna port mode, based on RAN4 agreement, the transmission can be mapped to single or two antenna connectors up to UE implementation. A UE supporting UL MIMO can potentially support Tx diversity as 2 Tx channels are available, but it doesn't mean that the UE has to support Tx diversity because it is purely implementation dependent. What we can expect is if a UE supports both UL MIMO and Tx Diversity, the capability to fulfil the specified UL MIMO requirements for the two modes would be the same. In that sense, there is no need to explicitly specify the Tx div requirements in RAN4, not to say that Tx div itself is not explicitly supported in NR. 
Nowadays, the 5G commercial UEs are available in the market, and UL MIMO is an important feature to be supported in some networks. And the clarification of some UL MIMO requirements has been lasted for more than one year. Based on the discussion in the group, we see two requirements related with PC2, i.e. ACLR and MPR/A-MPR, may need to be clarified together with the clarification of the single port antenna mode. 
For ACLR, since it is a relative value, 31dBc ACLR should be met for each individual antenna connector for a PC2 UE. Similarly, as the assumption of PC2 UE supporting UL MIMO is with two PC3 chains, the PC2 MPR/A-MPR should be afforded for each antenna connector. 
The reason to clarify these two requirements is because the requirements for PC2 and PC3 are different, which are not clearly described in the specification for UL MIMO. Regarding the clarification of single antenna port, essentially the reason is the same. As the clarification is for maximum output power and power class requirement is not clear for the single antenna port mode.
3 Conclusion

After several meetings discussion, which requirements should be clarified is becoming clear. In our view, Tx div can reuse the requirements for UL MIMO. Since Tx div is not explicitly defined for NR, the explicitly requirements for Tx div should not be specified as well. But in order to eliminate the ambiguity of some requirements for PC2, we have the following proposal,
Proposal: it is proposed to clarify the PC2 ACLR and MPR/A-MPR requirements as well as the single antenna port mode in the specification. 
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