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1. Introduction
[bookmark: OLE_LINK13]For FR1 4Tx UE RF requirements, some progress was made in RAN4#106 and as indicated in the approved WF, there are still some open issues [1]:
	Issue 1-2-1: Whether 4Tx UE need to keep power class capability when configured with different antenna ports, i.e.4/2/1 
· WF
· Confirm the following understanding:
· The power class of a UE is a static value depending on reporting and not subject to change for different configurations
· The maximum output power achievable and applicable requirements are related to configuration and implementation
· How to accommodate the maximum achievable output power aspect into spec is FFS
Issue 1-2-2: Whether Issue 1-2-1 need to be specified?  If yes, how?
· Proposals
· Proposal 1: Treat existing 2Tx PC2 and 1Tx PC3 requirements as the fallback requirements for 4Tx PC1.5.
· Proposal 2: Verify full power rank2 UL operation.
· Others.
· Recommended WF
FFS for next meeting on configurations need to be verified

Issue 1-2-4: MPR requirements
· Proposals
· Proposal 1: 
· Consider MPR as provided in Table 3 for PC1.5 4Tx (4x23dBm) for Vehicular UE or other industrial devices with antenna isolation of 10dB.
· Consider MPR as provided in Table 4 for PC1.5 4Tx (4x23dBm) for CPE/FWA or other industrial devices with antennal isolation of 20dB or above.
Table 1. Proposed MPR for PC1.5 with quadruple Tx (Antenna Isolation = 10dB)
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 8.0
	≤ 3.0
	≤ 2.0

	
	QPSK
	≤ 8.5
	≤ 3.5
	≤ 2.0

	
	16 QAM
	≤ 8.5
	≤ 4.0
	≤ 2.5

	
	64 QAM
	≤ 8.5
	≤ 4.7
	≤ 4.5

	
	256 QAM
	≤ 9.5
	≤ 7.0
	≤ 7.0

	CP-OFDM
	QPSK
	≤ 9.5
	≤ 5.0
	≤ 3.5

	
	16 QAM
	≤ 9.5
	≤ 5.0
	≤ 4.0

	
	64 QAM
	≤ 9.5
	≤ 7.0
	≤ 7.0

	
	256 QAM
	≤ 9.5
	≤ 9.5
	≤ 9.5


Table 2. Proposed MPR for PC1.5 with quadruple Tx (Antenna Isolation = 20dB)
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 7.5
	≤ 1.5
	≤ 0.5

	
	QPSK
	≤ 8.0 
	≤ 2.0 
	≤ 0.5 

	
	16 QAM
	≤ 8.0
	≤ 2.5 
	≤ 1.5 

	
	64 QAM
	≤ 8.0 
	≤ 3.0
	≤ 3.0 

	
	256 QAM
	≤ 8.0 
	≤ 6.0 
	≤ 6.0

	CP-OFDM
	QPSK
	≤ 8.0 
	≤ 3.5 
	≤ 2.0 

	
	16 QAM
	≤ 8.0 
	≤ 3.5 
	≤ 2.5 

	
	64 QAM
	≤ 8.0 
	≤ 5.0 
	≤ 5.0 

	
	256 QAM
	≤ 8.0 
	≤ 8.0 
	≤ 8.0



· Proposal 2: Using PC1.5 2Tx requirements as starting points, and considering other values in-between of the proposals (Huawei)
Table 6.2D.2-4 Maximum power reduction (MPR) for power class 1.5 with 4 Tx
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	≤ [6]
	≤ [2]
	≤ [0.5]

	
	QPSK
	≤ [6.5]
	≤ [2.5]
	≤ [0.5]

	
	16 QAM
	≤ [6.5]
	≤ [3.5]
	≤ [1.5]

	
	64 QAM
	≤ [6.5]
	≤ [4]
	≤ [3.5]

	
	256 QAM
	≤ [6.5]
	≤ [6.5
	≤ [6.5]

	CP-OFDM
	QPSK
	≤ [6.5]
	≤ [4.5]
	≤ [2]

	
	16 QAM
	≤ [6.5]
	≤ [4.5]
	≤ [2.5]

	
	64 QAM
	≤ [6.5]
	≤ [5]
	≤ [4.5]

	
	256 QAM
	≤ [8.5]
	≤ [8.5]
	≤ [8.5]

	NOTE 1:	This table is targeted to large FWA form factor.



· Proposal 3: 4 Tx MPR simulation results should be validated using measurements; (Qualcomm)
· 
· WF:
FFS for next meeting


In this contribution, we further discuss these open issues and share our views.
2. Discussion
2.1 Maximum power capability with respect to configurations 
As a common understanding is reached on the concept of power class, which indicates the maximum output power among maximum achievable output powers of all configurations, i.e., maximum of maximum, thus is a static value independent from any specific configuration.
If we look back into 2Tx cases, current RAN4 specs specify the static power class, in addition, another two aspects are specified in different sub-clauses:
(1) The uplink full power mode for PC2, where three modes are defined for achieving the advocated power class in a UE’s implementation. 
(2) [bookmark: _Hlk131684564]And furthermore, in Tx diversity mode, the maximum achievable power with respect to a specific antenna configuration, e.g., SRS antenna switching, is specified via ΔPpower_class in PCMAX calculation.
With the increased number of Tx branches, the PA configurations become more complex, for example, the following PA configurations are within the scope of the WID [2]:
· PA configuration assumption:
· First priority: 4x23dBm
· Second priority: 2x23dBm + 2x26dBm, 4x26dBm
[bookmark: OLE_LINK1][bookmark: OLE_LINK7]
As the first priority for power class is PC1.5, similar study should also be conducted to introduce and define different full power mode for 4Tx PC1.5 to accommodate different PA configurations, and furthermore,  specify the maximum achievable output power for a configuration via ΔPpower_class in PCMAX calculation.
Proposal 1: RAN4 to study whether or not to introduce different full power mode for 4Tx PC1.5 to accommodate different PA configurations.
Proposal 2: RAN4 to specify the maximum achievable output power for a configuration via ΔPpower_class in PCMAX calculation.

2.2 MPR requirements 
For 4Tx MPR requirements, it is essential to check and agree on what is the potential or feasible antenna isolation for different UE types, i.e., CPE/FWA/vehicle/industrial devices. And then RAN4 further discuss MRP requirements with different antenna isolations.  
Proposal 3: RAN4 to check at first and agree on the potential or feasible antenna isolation for different UE types (i.e., CPE/FWA/vehicle/industrial devices) before specifying MPR requirements for 4Tx PC1.5.
3. Conclusion
In this contribution we have the following proposals for FR1 4Tx UE RF requirements: 
Proposal 1: RAN4 to study whether or not to introduce different full power mode for 4Tx PC1.5 to accommodate different PA configurations.
Proposal 2: RAN4 to specify the maximum achievable output power for a configuration via ΔPpower_class in PCMAX calculation.
Proposal 3: RAN4 to check at first and agree on the potential or feasible antenna isolation for different UE types (i.e., CPE/FWA/vehicle/industrial devices) before specifying MPR requirements for 4Tx PC1.5.
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