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1 Different UE types
1.1 Number of Requirements set(s)
· Proposals

· Option 1: Targeting one set of requirements including CPE/FWA/Vehicular/Industrial devices

· Antenna isolation of those types not necessarily the same.
· Option 2: Targeting two set of requirements for CPE/FWA and Vehicular UE respectively

· Option 3: Others

· WF

· No Agreements on this issue. Can be discussed further later after more study.

1.2 SAR compliance
· Proposals

· Proposal 1: Further clarify whether “dutycycle solution” involves only the capability reporting, or also including default behaviour without reporting. (vivo)

· Proposal 2: Duty cycle capability not to consider for CPE/FWA/vehicle devices. (OPPO)
· Proposal 3: Duty cycle solution could be considered for CPE/FWA/Vehicle /industrial devices as optional. (Huawei)
· WF

· Keep the existing scheme of default duty cycle in RAN4 spec
· If there is no explicit signalling to distinguish the UE types, UL dutycycle as an optional capability is also applicable to CPE/FWA/Vehicle /industrial devices.
	
	

	
	

	
	

	
	

	
	


2 Scope and MPR
2.1 UL-MIMO 2-layer operation
· Proposals

· Proposal 1: 2-layer UL-MIMO operation should be supported by transmitting 2 layers from 2 of the 4 Pas. (Qualcomm)
· Proposal 2: For 2-layer operation with 4 antenna ports use TPMI=0 to 5 (Qualcomm)
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· Proposal 3: 2Layer requirements not need to be tested. (OPPO)
· WF

· FFS for next meeting

2.2 Power class fallback requirements

· Proposals

· Proposal 1: Consider existing 2Tx PC2 requirements (Assuming 23+23 dBm architecture) and 1Tx PC3 requirements as the fallback requirements for 4Tx PC1.5. 

· Proposal 2: It is proposed to agree on whether UE need to keep same power class among different antenna port configurations first, if it is agreed then the power class fallback concept can be skipped.
· WF

· FFS for next meeting
2.3 UE architecture

· Proposals

· Proposal 1: The requirements should be defined as much as possible to be compatible with other PA configurations, e.g. 2x23dBm + 2x26dBm, 4x26dBm (OPPO)
· Proposal 2: PA configuration of 2x26dBm or 23+26dBm is not considered during the discussion for the applicable requirements for fallback power class in phase 1. (Huawei)
· Recommended WF

· TBA

Agreement:

· PA configuration of 2x26dBm or 23+26dBm is not considered during the discussion for the applicable requirements for fallback power class in phase 1.

2.4 MPR requirements

· Proposals

· Proposal 1 (LGE)

· 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 3. 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 4. 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: 4 Tx MPR simulation results should be validated using measurements; (Qualcomm)

· Proposal 3: Values in-between of the proposals in above Table 3, 4 and Table 6.2D.2-2 of TS 38.101-1 could be considered after further evaluation for one set of MPR (Huawei)
· WF

· FFS for next meeting
3 Others
3.1 Power Class fallback aspect

· Proposals

· Proposal: Encourage companies to share views on if there are potential issues mentioned in Observation 1 - 3. (Nokia)
· Observation 1: Suitable ul-FullPowerTransmission can be different according to PC even for the same UE

· Observation 2: If there is a no clear way for network to know being used PC due to fallback or return, it may cause issues that a capability, e.g., ul-FullPowerTransmission supported by a UE and/or RF performance like A-MPR may be very different from what network expects.

· Observation 3: Specifications do not mention conditions on when UE shall return to a higher power class and which power class.

· WF

· FFS for next meeting.

	
	

	
	

	
	

	
	

	
	


3.2 EVM for TxD
· WF

· Proposal:  For 4Tx transmit diversity, define EVM as 
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where [image: image9.png]EVM,



 is the EVM measured at the i-th antenna connector and [image: image11.png]


 is the power measured at the i-th antenna connector.
	
	

	
	

	
	

	
	

	
	


3.3 EVM for 4x4 UL MIMO

· Proposals

· Proposal 1:  For less than full-rank transmission, measure the EVM for less than four-layer 4x4 UL MIMO using the pseudo-inverse receiver.

· Proposal 2: To account for antenna correlation not observed in conductive measurements, increase the conductive EVM measurement by some fraction of the square root of the maximum combining gain so that
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 where f is in the interval (0, 1] and apply this increased EVM against the EVM requirement in Table 6.4.2.1-1 [4].

· Proposal 3: Alternatively, in the case that increased MPR is defined for multi-antenna transmission, account for antenna correlation not observed in conductive measurements by increasing the conductive EVM measurement by 

[image: image13.png]EVM! = EVM - f - 2 (AMPR/2)




where f is in the interval (0, 1] and apply this increased EVM against the EVM requirement in Table 6.4.2.1-1 [4].
· WF

· FFS for next meeting.
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