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Introduction
The new WI on High power UE (power class 1.5) for NR band n79 was approved in RAN#91-meeting [1]. The purpose is to develop a new feature to enable HPUE (power class 1.5) for NR band n79. 
In this contribution, we would like to discuss how to define the UE RE requirements of PC1.5 29dBm for NR band n79. 
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As stated in WID [1], the core objectives of the WI are to develop RF requirements that are applicable to new power UE mobile device and FWA operations over the 3GPP NR band n79.
· “Introduction of high power UE (power class 1.5) NR band n79 to enable single component carrier UL operation for SA NR operation. 
·   Specify RF characteristics for n79 (dual-PA)), including UE maximum output power, Tx power tolerance and UL-MIMO for PC1.5 n79.
·   Reuse existing SAR mechanism for PC1.5 n79,
·   Release independent issue is to be considered for PC1.5 n79”
According to the objectives of PC1.5 n79 WI, we present our view and proposal for PC1.5 UE RF requirements.

	PC1.5 n79 UE RF requirements

	· UE MOP and Tx power tolerance
· Configured transmitted power
· UL MIMO
· MPR
· AMPR
· Release independent issue is to be considered for PC1.5 



· UE MOP and Tx power tolerance
The following UE power classes in table 6.2.1-1 define the maximum output power and Tx power tolerance for n79. The MOP and Tolerance are to be specified as 29dBm +2/-3 dB for band n79 of power class 1.5.
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)

	n79
	
	
	295
	+2/-3
	26
	+2/-3
	23
	+2/-3

	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
NOTE 5:	Achieved via dual Tx



Proposal 1:  The MOP and Tolerance are to be specified as 29dBm +2/-3 dB for band n79 of power class 1.5.
· Configured transmitted power
For the description of ∆TRxSRS, We need to update the case of adding power class 1.5. Considering that n79 29dBm (power class 1.5) is a dual PA architecture, the value of ∆TRxSRS can reuse the value of ∆TRxSRS PC2.
	“∆TRxSRS is applied when 
a)	UE transmits SRS to other than first SRS port when the SRS-TxSwitch capability is indicated as  '1T2R', '1T4R' or, '1T4R/2T4R'
b)	UE transmits SRS to other than first or second SRS port when the SRS-TxSwitch capability is indicated as  '2T4R' or '1T4R/2T4R', or
c)	UE transmits SRS to a DL-only carrier
	The value of ∆TRxSRS is 4.5dB for n79 and 3 dB for bands whose FUL_high is lower than the FUL_low of n79 when the device is capable of power class 3 in the band.  The value of ∆TRxSRS is 7.5dB for n79 and 6 dB for bands whose FUL_high is lower than the FUL_low of n79 when the device is capable of power class 2 and power class 1.5 in the band.”
Proposal 2:  Considering that n79 29dBm (power class 1.5) is a dual PA architecture, the value of ∆TRxSRS can reuse the value of ∆TRxSRS PC2.
· UL-MIMO
The following Table 6.2D.1-1 defines UE Power Class for UL MIMO for n79. The MOP and Tolerance are to be specified as 29dBm +2/-3 dB for power class 1.5 n79 UL MIMO.
Table 6.2D.1-1: UE Power Class for UL MIMO in closed loop spatial multiplexing scheme
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	Class 1.5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	n79
	29
	+2/-3
	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



Proposal 3:  The MOP and Tolerance for UL MIMO are to be specified as 29dBm +2/-3 dB for n79 of power class 1.5.
· MPR
The maximum power reduction (MPR) for power class 1.5 with dual Tx is a generic requirement in Table 6.2.2-4, No changes to Table 6.2.2-6 are needed as a result of Band n79 power class 1.5 operation.


Table 6.2.2-4 Maximum power reduction (MPR) for power class 1.5 with  dual Tx
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 6.5
	≤ 3.5
	≤ 1.5

	
	QPSK
	≤ 6.5
	≤ 4
	≤ 1.5

	
	16 QAM
	≤ 6.5
	≤ 5
	≤ 2.5

	
	64 QAM
	≤ 6.5
	≤ 5.5
	≤ 4

	
	256 QAM
	≤ 7.5
	≤ 7.5
	≤ 7.5

	CP-OFDM
	QPSK
	≤ 6.5
	≤ 6
	≤ 3

	
	16 QAM
	≤ 6.5
	≤ 6
	≤ 3.5

	
	64 QAM
	≤ 6.5
	≤ 6.5
	≤ 5

	
	256 QAM
	≤ 9.5
	≤ 9.5
	≤ 9.5



Proposal 4:  No changes to Maximum power reduction (MPR) for power class 1.5 with  dual Tx (Table 6.2.2-4) 
· A-MPR
Since no A-MPR issue for PC1.5 n97, No changes to section 6.2.3 are needed.
Proposal 5:  Since no A-MPR issue for PC1.5 n97, No changes to section 6.2.3 are needed.

· Release independent issue is to be considered for PC1.5 n79
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Referring to the description of NR UE power class in TS38.307, the feature of TDD power class 1.5 can be supported form Rel-15 by release independent manner. 
Table 5.1-2: NR UE power class
	Feature
	Duplex-mode
	Release
independent from
	Requirements to be fulfilled
(see TS 38.307 of the release in which the power class was introduced)

	Power Class 1
	FDD
	Rel-15
	Table B.4.1-1, Table B.4.3-1

	Power Class 1.5
	TDD
	Rel-15
	Table B.4.1-1, Table B.4.3-1

	Power Class 2
	TDD
	Rel-15
	Table B.4.1-1, Table B.4.3-1

	Power Class 3
	FDD, TDD, SUL
	Rel-15
	Table B.4.1-1, Table B.4.3-1



Proposal 6:  The n79 power class 1.5 can be supported form Rel-15 by release independent manner. 
Conclusions
In this paper, we discuss the RF requirements to be specified in order to accomplish introduction of n97 Power class 1.5. We propose:
Proposal 1:  The MOP and Tolerance are to be specified as 29dBm +2/-3 dB for band n79 of power class 1.5.
Proposal 2:  Considering that n79 29dBm (power class 1.5) is a dual PA architecture, the value of ∆TRxSRS can reuse the value of ∆TRxSRS PC2.
Proposal 3:  The MOP and Tolerance for UL MIMO are to be specified as 29dBm +2/-3 dB for n79 of power class 1.5.
Proposal 4:  No changes to Maximum power reduction (MPR) for power class 1.5 with  dual Tx (Table 6.2.2-4) 
Proposal 5:  Since no A-MPR issue for PC1.5 n97, No changes to section 6.2.3 are needed.
Proposal 6:  The n79 power class 1.5 can be supported form Rel-15 by release independent manner. 
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