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1 Introduction
In this brief contribution we present a possible specification structure for the full-power transmission (FP modes)

2 In the specification

The single-port transmissions with full-power modes configured in PUSCH-Config specified in clause 6.2.1 for singe-port configuration and in 6.2D.1 for two-port configuration.  

Similarly for other clauses, the MOP is not the only requirement to be specified.
< start of changes >

6.2
Transmitter power

6.2.1
UE maximum output power
The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth of NR carrier unless otherwise stated. The period of measurement shall be at least one sub frame (1ms).

Table 6.2.1-1: UE Power Class

	NR

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

	n1
	
	
	
	
	23
	±2

	n2
	
	
	
	
	23
	±23

	n3
	
	
	
	
	23
	±23

	n5
	
	
	
	
	23
	±2

	n7
	
	
	
	
	23
	±23

	n8
	
	
	
	
	23
	±23

	n12
	
	
	
	
	23
	±23

	n14
	31
	+2/-3
	
	
	23
	±23

	n18
	
	
	
	
	23
	±2

	n20
	
	
	
	
	23
	±23

	n25
	
	
	
	
	23
	±23

	n26
	
	
	
	
	23
	±23

	n28
	
	
	
	
	23
	+2/-2.5

	n30
	
	
	
	
	23
	±2

	n34
	
	
	
	
	23
	±2

	n38
	
	
	
	
	23
	±2

	n39
	
	
	
	
	23
	±2

	n40
	
	
	
	
	23
	±2

	n41
	
	
	26
	+2/-33
	23
	±23

	n48
	
	
	
	
	23
	+2/-3

	n50
	
	
	
	
	23
	±2

	n51
	
	
	
	
	23
	±2

	n53
	
	
	
	
	23
	±2

	n65
	
	
	
	
	23
	±2

	n66
	
	
	
	
	23
	±2

	n70
	
	
	
	
	23
	±2

	n71
	
	
	
	
	23
	+2/-2.5

	n74
	
	
	
	
	23
	±2

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

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

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

	n80
	
	
	
	
	23
	±2

	n81
	
	
	
	
	23
	±2

	n82
	
	
	
	
	23
	±2

	n83
	
	
	
	
	23
	±2/-2.5

	n84
	
	
	
	
	23
	±2

	n86
	
	
	
	
	23
	±2

	n89
	
	
	
	
	23
	±2

	n91
	
	
	
	
	23
	±23, 4

	n92
	
	
	
	
	23
	±23, 4

	n93
	
	
	
	
	23
	±23, 4

	n94
	
	
	
	
	23
	±23, 4

	n95
	
	
	
	
	23
	±2

	NOTE 1:
PPowerClass is the maximum UE power specified without taking into account the tolerance

NOTE 2:
Power class 3 is default power class unless otherwise stated

NOTE 3:
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.

NOTE 4:
The maximum output power requirement is relaxed by reducing the lower tolerance limit by 0.3 dB


If a UE supports a different power class than the default UE power class for the band and the supported power class enables the higher maximum output power than that of the default power class:

-
if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 50% (The exact evaluation period is no less than one radio frame); or

-
if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC2-FR1 as defined in TS 38.331 (The exact evaluation period is no less than one radio frame); or

-
if the IE P-Max as defined in TS 38.331 [7] is provided and set to the maximum output power of the default power class or lower;

-
shall apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in clause 6.2.4;

-
else if the IE P-Max as defined in TS 38.331 [7] is not provided or set to the higher value than the maximum output power of the default power class and the percentage of uplink symbols transmitted in a certain evaluation period is less than or equal to maxUplinkDutyCycle-PC2-FR1 as defined in TS 38.331; or

-
if the IE P-Max as defined in TS 38.331 [7] is not provided or set to the higher value than the maximum output power of the default power class and the percentage of uplink symbols transmitted in a certain evaluation period is less than or equal to 50% when maxUplinkDutyCycle-PC2-FR1 is absent. (The exact evaluation period is no less than one radio frame):

-
shall apply all requirements for the supported power class and set the configured transmitted power as specified in clause 6.2.4.
A UE supporting full-power transmission and configured to operate Mode 0, Mode 1 or Mode 2 by the higher layer parameter ULFPTxModes shall meet the following requirements according to the power class indicated in the ue-PowerClass field of the UE-NR-Capability IE and when PUSCH is scheduled by DCI 0_0 or by DCI 0_1 when the UE is configured for single port operation:
· -
For UL transmission Mode 0:

-
the requirement in Table 6.2.1-1 

· -
For UL transmission Mode 1:

-

the requirement in Table 6.2.1-1 

· -
For UL transmission Mode 2:

-

the requirement in Table 6.2.1-1 

The requirements are verified [describe measurement method, e.g. sum across antenna connectors, can depend on mode]

6.2.2
UE maximum output power reduction

< text omitted >

6.2D
Transmitter power for UL MIMO
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 measured as the sum of the maximum output power at each UE antenna connector. 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: image1.wmf]ú
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. 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

	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


Table 6.2D.1-3: configurations for full-power transmission
	Transmission scheme
	Number of layers
	DCI format
	TPMI index

	Codebook based
	1
	DCI format 0_1
	0,1,2

	Codebook based
	2
	DCI format 0_1
	0

	NOTE 1:
The UE is configured with one SRS resource with the parameter nrofSRS-Ports set to two SRS antenna ports.


A UE supporting full-power transmission and configured to operate Mode 0, Mode 1 or Mode 2 by the higher layer parameter ULFPTxModes shall meet the following requirements when configured for two antenna port transmissions according to the power class indicated in the ue-PowerClass field of the UE-NR-Capability IE
-
For UL transmission Mode 0:
-
the requirement in Table 6.2D.1-1 for the configuration in 6.2D.1-3 with TPMI [e.g. 0,1,2]
-
For UL transmission Mode 1:

-
the requirement in Table 6.2D.1-1 for the configuration in 6.2D.1-3 with TPMI [e.g. 0,2]
-
For UL transmission Mode 2:
-
the requirement in Table 6.2D.1-1 for the configuration in 6.2D.1-3 with TPMI [e.g. depending on full-power TPMI support]
The requirements are verified [describe measurement method, e.g. sum across antenna connectors, can depend on mode]
If UE is configured for transmission on single-antenna port, the requirements in clause 6.2.1 apply.
6.2D.2
UE maximum output power reduction for UL MIMO
< end of changes >

