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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The TxD was considered as one of the implementations for single antenna port. And in the endorsed CR [1], TxD was introduced as one separate section in the spec with suffix “G”. Then how to handle the fall back behaviour/requirements for UE with TxD and UL MIMO need to be clarified in the spec.

2 Discussion
Current RAN4 spec defines the fallback from UL MIMO to single antenna port (1Tx antenna) with below statement. For UE supporting TxD, when it fallback from UL MIMO to single antenna port it might transmit with TxD or 1Tx antenna. Does this UE still need to be tested with 1Tx basic requirements or it only needs to be tested with TxD?
[image: ]

Previously, it was agreed that UE shall meet the same power class requirements in UL MIMO and fallback. Apparently, for UE with TxD this can only be achieved in TxD mode. From this perspective, UE which meet TxD requirements can be exempted from 1Tx basic requirements.

Proposal 1:         It is proposed to clarify in the spec that for UE supporting TxD and UL MIMO, when it is scheduled for single antenna port transmission the UE only needs to meet the TxD requirements and exempt from the 1Tx basic requirements.



Proposed changes are as below:

	[bookmark: _Toc21342936][bookmark: _Toc29769897][bookmark: _Toc29799396][bookmark: _Toc37254620][bookmark: _Toc37255263][bookmark: _Toc45887288][bookmark: _Toc53172025][bookmark: _Toc61356790][bookmark: _Toc67913659][bookmark: _Toc75469475][bookmark: _Toc76507965]6.2D.1	UE maximum output power for UL MIMO
For power class 2 UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the maximum output power for any transmission bandwidth within the channel bandwidth is specified in Table 6.2D.1-1. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1-2. For UE supporting UL MIMO, the maximum output power is defined as the sum of the maximum output power from both UE antenna connectors. The period of measurement shall be at least one sub frame (1 ms).
The requirements shall be met with the UL MIMO configurations of using 2-layer UL MIMO transmission with codebook of[image: ]. DCI Format for UE configured in PUSCH transmission mode for uplink single-user MIMO shall be used.
Table 6.2D.1-1: UE Power Class for UL MIMO in closed loop spatial multiplexing scheme
	[bookmark: OLE_LINK9]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:	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
NOTE 2:	Power class 3 is the default power class unless otherwise stated



Table 6.2D.1-2: UL MIMO configuration in closed-loop spatial multiplexing scheme
	Transmission scheme
	DCI format
	Codebook Index

	 Codebook based uplink
	DCI format 0_1
	Codebook index 0



If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2.1 apply to UE without indicating IE [Txdiversity-r16] as defined in TS 38.331 [7], and requirements in clause [6.2G.1] apply to UE indicating IE [Txdiversity-r16].
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