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In this paper, we provide our views on 4Tx UE RF requirements based on the approved WF [1]. 
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Based on the WF[1] which is captured below, we would like to further discuss the following issues. 
	· Power class and Reference architecture for Stage-2 configurations
· In Rel-18, focus on power class 1.5.
· In Stage-2 of Rel-18 WI, only consider 4x23, 4x26 and 2x23 + 2x26.

· PCMAX tolerance for 4Tx based UL-MIMO/TxDiversity
· Use the following table as a as a starting point of PCMAX tolerance for 4Tx-based UL-MIMO / TxDiversity. and further discuss the values to be specified
· Table 4: PCMAX,c tolerance for 4 Tx UL-MIMO
	PCMAX,c
(dBm)
	Tolerance
TLOW(PCMAX_L,c) (dB)
	Tolerance
THIGH(PCMAX_H,c) (dB)

	26 ≤ PCMAX,c ≤ 29
	3.0
	2.0

	25 ≤ PCMAX,c < 26
	5.0
	2.0

	24 ≤ PCMAX,c < 25
	5.0
	3.0

	23 ≤ PCMAX,c < 24
	5.0
	4.0

	19 ≤ PCMAX,c < 23
	5.0

	14 ≤ PCMAX,c < 19
	6.0

	-40 ≤ PCMAX,c < 14
	7.0






Power class and Reference architecture for Stage-2 configurations
· In Rel-18, focus on power class 1.5.
· In Stage-2 of Rel-18 WI, only consider 4x23, 4x26 and 2x23 + 2x26.

For 4x23dBm, the maximum output power can be,
· PC1.5 with 4 antenna ports
· PC2 with 2 antenna ports
· PC3 with 1 antenna port
For 2x23dBm+2x26dBm, the maximum output power can be,
· PC1.5 with 4 antenna ports
· PC1.5 with 2 antenna ports
· PC3, or PC2 with 1 antenna port
For 4x26dBm, the maximum output power can be,
· PC1.5 with 4 antenna ports
· PC1.5 with 2 antenna ports
· PC2 with 1 antenna port

To reuse the existing UE power classes as much as possible, when configured with 2 antenna ports, a same PA pair is assumed as baseline, e.g., (2x23dBm) or (2x26dBm). 

For the reference architecture with same PA pair for 2 Tx, MPR can be applied with Table 2.1 for no TxDiversity.
Table 2.1: MPR applicability for 4 Tx PC1.5 without Tx diversity
	PA configuration
	# of antenna ports
	Applicable Power class
	MPR
	Related Spec.

	4x23dBm
	4
	PC1.5
	MPR for PC1.5 with 4 Tx
	Table 6.2D.2-4, Table 6.2D.2-5 (R4-2307144)

	
	2
	PC2
	MPR for PC2 with dual Tx 
	Table 6.2D.2-1

	
	1
	PC3
	MPR for PC3 
	Table 6.2.2-1

	2x23dBm + 2x26dBm
	4
	PC1.5
	MPR for PC1.5 with 4 Tx
	Table 6.2D.2-4, Table 6.2D.2-5 (R4-2307144)

	
	2
	PC1.5
	MPR for PC1.5 with dual Tx 
	Table 6.2D.2-2

	
	2
	PC2
	MPR for PC2 with dual Tx 
	Table 6.2D.2-1

	
	1
	PC2
	MPR for PC2
	Table 6.2.2-2

	
	1
	PC3
	MPR for PC3 
	Table 6.2.2-1

	4x26dBm
	4
	PC1.5
	MPR for PC1.5 with 4 Tx
	Table 6.2D.2-4, Table 6.2D.2-5 (R4-2307144)

	
	2
	PC1.5
	MPR for PC1.5 with dual Tx 
	Table 6.2D.2-2

	
	1
	PC2
	MPR for PC2
	Table 6.2.2-2



For the reference architecture with same PA pair for 2 Tx, MPR can be applied with Table 2.2 for TxDiversity.
Table 2.2: MPR applicability for 4 Tx PC1.5 with Tx diversity
	PA configuration
	# of Tx diversity
	Applicable Power class
	MPR
	Related Spec.

	4x23dBm
	4
	PC1.5
	MPR for PC1.5 with 4 Tx
	Table 6.2D.2-4, Table 6.2D.2-5 (R4-2307144)

	
	2
	PC2
	MPR for PC2 with dual Tx 
	Table 6.2D.2-1

	
	1
	PC3
	MPR for PC3 
	Table 6.2.2-1

	2x23dBm + 2x26dBm
	4
	PC1.5
	MPR for PC1.5 with 4 Tx
	Table 6.2D.2-4, Table 6.2D.2-5 (R4-2307144)

	
	2
	PC1.5
	MPR for PC1.5 with dual Tx 
	Table 6.2D.2-2

	
	2
	PC2
	MPR for PC2 with dual Tx 
	Table 6.2D.2-1

	
	1
	PC2
	MPR for PC2
	Table 6.2.2-2

	
	1
	PC3
	MPR for PC3 
	Table 6.2.2-1

	4x26dBm
	4
	PC1.5
	MPR for PC1.5 with 4 Tx
	Table 6.2D.2-4, Table 6.2D.2-5 (R4-2307144)

	
	2
	PC1.5
	MPR for PC1.5 with dual Tx 
	Table 6.2D.2-2

	
	1
	PC2
	MPR for PC2
	Table 6.2.2-2



For PA configurations of 2x23dBm + 2x26dBm, and 4x23dBm, the same MPR of PC1.5 with 4Tx (4x23dBm) can be applied. 

Proposal 1: Apply the same MPR of PC1.5 with 4Tx (4x23dBm) to both 2x23dBm+2x26dBm and 4x26dBm.

PCMAX tolerance for 4Tx based UL-MIMO/TxDiversity 
If there is no technical issue, Table 4 in [1] is proposed as PCMAX tolerance for 4Tx UL-MIMO.

Proposal 2: Define PCMAX tolerance for 4Tx UL-MIMO/TxDiversity with Table 4 in [1].
Table 4: PCMAX,c tolerance for 4 Tx UL-MIMO/TxDiversity
	PCMAX,c
(dBm)
	Tolerance
TLOW(PCMAX_L,c) (dB)
	Tolerance
THIGH(PCMAX_H,c) (dB)

	26 ≤ PCMAX,c ≤ 29
	3.0
	2.0

	25 ≤ PCMAX,c < 26
	5.0
	2.0

	24 ≤ PCMAX,c < 25
	5.0
	3.0

	23 ≤ PCMAX,c < 24
	5.0
	4.0

	19 ≤ PCMAX,c < 23
	5.0

	14 ≤ PCMAX,c < 19
	6.0

	-40 ≤ PCMAX,c < 14
	7.0



Conclusion
In this contribution, we provided our view on 4Tx UE RF requirements. Based on those, the followings are proposed.
Proposal 1: Apply the same MPR of PC1.5 with 4Tx (4x23dBm) to both 2x23dBm+2x26dBm and 4x26dBm.
Proposal 2: Define PCMAX tolerance for 4Tx UL-MIMO/TxDiversity with Table 4 in [1].
Table 4: PCMAX,c tolerance for 4 Tx UL-MIMO/TxDiversity
	PCMAX,c
(dBm)
	Tolerance
TLOW(PCMAX_L,c) (dB)
	Tolerance
THIGH(PCMAX_H,c) (dB)

	26 ≤ PCMAX,c ≤ 29
	3.0
	2.0

	25 ≤ PCMAX,c < 26
	5.0
	2.0

	24 ≤ PCMAX,c < 25
	5.0
	3.0

	23 ≤ PCMAX,c < 24
	5.0
	4.0

	19 ≤ PCMAX,c < 23
	5.0

	14 ≤ PCMAX,c < 19
	6.0

	-40 ≤ PCMAX,c < 14
	7.0
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