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Introduction
[bookmark: _GoBack]A-MPR for UL MIMO bands has been discussed in last RAN4 meeting. A WF was agreed in [1] with the following proposal: 
· For a NR band supports power class higher than PC3, if A-MPR for the power class is not defined yet, whether A-MPR for PC3 can be reused should be studied case by case.  
The contribution provides further consideration for the bands support both UL MIMO and TxD.
Discussion
Based on previous discussion under TxD agenda, it was agreed that the same set of MPR requirements are applicable for both UL MIMO and TxD. However, there are no conclusion whether same set of A-MPR requirements could be used for both UL MIMO and TxD.
In our view, since the UE architecture is the same for the band, if both UL MIMO and TxD are supported, there is no reason the same set A-MPR requirements are not applicable for these two features, especially when the A-MPR is mainly to address the regulatory spectrum related requirements. 
A-MPR requirement in general
The A-MPR requirements for UL MIMO is also considered in the specification, which is defined in a generic manner for all possible bands as below. 
	[bookmark: _Toc21344284][bookmark: _Toc29801770][bookmark: _Toc29802194][bookmark: _Toc29802819][bookmark: _Toc36107561][bookmark: _Toc37251327][bookmark: _Toc45888142][bookmark: _Toc45888741][bookmark: _Toc61367386][bookmark: _Toc61372769][bookmark: _Toc68230710][bookmark: _Toc69084123]6.2D.3	UE additional maximum output power reduction for UL MIMO
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the A-MPR values specified in clause 6.2.3 shall apply to the maximum output power 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 connector. Unless stated otherwise, an A-MPR of 0 dB shall be used.
For UE support uplink full power transmission (ULFPTx) for UL MIMO, the A-MPR values specified in clause 6.2.3 shall apply to the maximum output power specified in Table 6.2D.1-1. The requirements shall be met with the PUSCH configurations specified in Table 6.2D.1-3, based upon UE’s support of uplink full power transmission mode.
For the UE maximum output power modified by A-MPR, the power limits specified in clause 6.2D.4 apply.
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 6.2.4 apply for the power class as indicated by the ue-PowerClass field in capability signaling.



Currently there are several bands already support UL MIMO with power class other than PC3. Since there are no specific additional requirements for band n77, n78 and n79, the way we adopted for n41 can be considered as reference to define the A-MPR requirements for HPUE supporting UL MIMO.
Table 6.2D.1-1: UE Power Class for UL MIMO in closed loop spatial multiplexing scheme
	[bookmark: OLE_LINK9]NR band
	Class 1.5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	n1
	
	
	
	
	23
	+2/-3
	
	

	n2
	
	
	
	
	23
	+2/-31
	
	

	n3
	
	
	
	
	23
	+2/-31
	
	

	n7
	
	
	
	
	23
	+2/-31
	
	

	n25
	
	
	
	
	23
	+2/-31
	
	

	n30
	
	
	
	
	23
	+2/-3
	
	

	n34
	
	
	
	
	23
	+2/-3
	
	

	n38
	
	
	
	
	23
	+2/-3
	
	

	n39
	
	
	
	
	23
	+2/-3
	
	

	n40
	
	
	
	
	23
	+2/-3
	
	

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

	n48
	
	
	
	
	23
	+2/-3
	
	

	n66
	
	
	
	
	23
	+2/-3
	
	

	n70
	
	
	
	
	23
	+2/-3
	
	

	n71
	
	
	
	
	23
	+2/-3
	
	

	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


According to requirements specified in 6.2D.3, the A-MPR values specified in clause 6.2.3 shall apply, which means that this specific requirement can be considered in the clause for general requirements as well. Since not all bands supporting UL MIMO need to consider A-MPR, we think it is easier to follow the exiting manner we adopted for PC1.5 for n41 to just consider additional supplement of A-MPR for UL MIMO in clause 6.2.3 if needed. It is also noted that for PC1.5, the same A-MPR requirements are applicable for both UL MIMO and TxD.
Observation 1: A-MPR requirement should be considered for NR bands supporting UL MIMO for power classes other than PC3, which is studied band by band
Observation 2: Band specific A-MPR requirements for UL MIMO are considered additionally in clause 6.2.3 with A-MPR applicable to non-MIMO mode
Observation 3: In the specification, it has example that same A-MPR requirements are applicable to both UL MIMO and TxD
Proposal: It is proposed that the A-MPR requirements studied in the basket WI for UL MIMO bands are also applicable for transparent TxD in the same band with same power class. 

Conclusion
This contribution provides consideration the A-MPR requirements for NR bands supporting UL MIMO. 
Observation 1: A-MPR requirement should be considered for NR bands supporting UL MIMO for power classes other than PC3, which is studied band by band
Observation 2: Band specific A-MPR requirements for UL MIMO are considered additionally in clause 6.2.3 with A-MPR applicable to non-MIMO mode
Observation 3: In the specification, it has example that same A-MPR requirements are applicable to both UL MIMO and TxD
Proposal: It is proposed that the A-MPR requirements studied in the basket WI for UL MIMO bands are also applicable for transparent TxD in the same band with same power class. 
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