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Introduction
A WF on PC2 UL MIMO for Band n40 was agreed in last RAN4 meeting. The main focus on the WF is to address the questions raised during the discussion, i.e. for MPR requirements. However, there is no conclusion on A-MPR. To make the analysis complete, in this contribution we provide additional consideration on A-MPR for a band supporting UL MIMO, which is not subjected to band n40.
Discussion
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. 
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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. 
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
Proposal 1: A-MPR for UL MIMO can be specified additionally with other A-MPR requirements for the operating bands in the same sub-clause if needed. 

A-MPR consideration for band n40

So far, the bands supporting UL MIMO are listed in the table below (recopied from the spec):
Table 5.2D-1: NR operating bands for UL MIMO in FR1
	NR operating band

	n1

	n2

	n3

	n7

	n25

	n301

	n34

	n38

	n39

	n40

	n41

	n46

	n48

	n66

	n70

	n712

	n77

	n78

	n79

	n84

	n95

	n96

	n97

	n98

	NOTE 1:	Uplink transmission is not allowed at this band for UE with external vehicle-mounted antennas.
NOTE 2:	UL MIMO is targeted for FWA form factor.



Now for FDD bands, only PC3 is supported. 
For a specific operating band to support UL MIMO for a power class, we need to consider whether the power class is already supported for non-MIMO operation. The table is copied from the existing specification. Specifically, for n40, we see both PC 2 and PC3 are already supported.
Table 6.2.1-1: UE Power Class
	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 1.5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n1
	
	
	
	
	
	
	23
	±2

	n2
	
	
	
	
	
	
	23
	±23

	n3
	
	
	
	
	
	
	23
	±23

	n7
	
	
	
	
	
	
	23
	±23

	n30
	
	
	
	
	
	
	23
	±2

	n34
	
	
	
	
	
	
	23
	±2

	n38
	
	
	
	
	
	
	23
	±2

	n39
	
	
	
	
	
	
	23
	±2

	n40
	
	
	
	
	26
	+2/-33
	23
	±2

	n41
	
	
	295
	_2/-33
	26
	+2/-33
	23
	±23

	n48
	
	
	
	
	
	
	23
	+2/-3

	n66
	
	
	
	
	
	
	23
	±2

	n70
	
	
	
	
	
	
	23
	±2

	n71
	
	
	
	
	
	
	23
	+2/-2.5

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

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

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

	n84
	
	
	
	
	
	
	23
	±2

	n95
	
	
	
	
	
	
	23
	±2

	n97
	
	
	
	
	
	
	23
	±2

	n98
	
	
	
	
	
	
	23
	±2


As agreed in the WF, the MPR requirements are general for all operating bands, which is not covered in the basket WI. However, A-MPR, as a band specific requirement, should be considered in the WI if the corresponding requirement is not defined yet.
Not all operating bands have A-MPR requirements, which depends on whether there are some specific additional requirements are imposed for the band. 
Specifically, from the table below, there is no A-MPR requirement needed for band n40. But for other bands, A-MPR may need to be considered. 
Table 6.2.3.1-1A: Mapping of network signalling label
	NR band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	n1
	NS_01
	NS_100
	NS_05
	NS_05U
	NS_48
	NS_49
	
	

	n2
	NS_01
	NS_100
	NS_03
	NS_03U
	
	
	
	

	n3
	NS_01
	NS_100
	
	
	
	
	
	

	n7
	NS_01
	NS_46
	
	
	
	
	
	

	n30
	NS_01
	NS_21
	
	
	
	
	
	

	n34
	NS_01
	
	
	
	
	
	
	

	n38
	NS_01
	NS_44
	
	
	
	
	
	

	n39
	NS_01
	NS_50
	
	
	
	
	
	

	n40
	NS_01
	
	
	
	
	
	
	

	n41
	NS_01
	NS_04
	NS_47
	
	
	
	
	

	n48
	NS_01
	NS_27
	
	
	
	
	
	

	n66
	NS_01
	NS_100
	NS_03
	NS_03U
	
	
	
	

	n70
	NS_01
	NS_03
	
	
	
	
	
	

	n71
	NS_01
	NS_35
	
	
	
	
	
	

	n77
	NS_01
	
	
	
	
	
	
	

	n78
	NS_01
	
	
	
	
	
	
	

	n79
	NS_01
	
	
	
	
	
	
	

	n95
	NS_01
	
	
	
	
	
	
	

	n97
	NS_01
	
	
	
	
	
	
	

	n98
	NS_01
	NS_50
	
	
	
	
	
	

	NOTE:	additionalSpectrumEmission corresponds to an information element of the same name defined in clause 6.3.2 of TS 38.331 [7].



Observation 2: Specifically for band n40, there is no A-MPR requirements.

Conclusion
This contribution provides consideration the requirements for NR bands supporting UL MIMO other than MPR.
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
Proposal 1: A-MPR for UL MIMO can be specified additionally with other A-MPR requirements for the operating bands in the same sub-clause if needed. 
Observation 3: Specifically for band n40, there is no A-MPR requirements.
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