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Introduction
CR on PC2 intra-band UL contiguous CA RF requirements was agreed in last RAN4 meeting [1]. The remaining issue is MPR for PC2 with 2Tx. 
This contribution provides consideration on addressing the issue.
Discussion
According to the WF on PC2 intra-band UL NC CA and contiguous CA with 2Tx architecture, there are some related recommendations for different PA configurations for the MPR requirements:
	Way-Forward: PC2 2Tx UEs with 2 PC3 PAs indicating TxD to reach the maximum output power in single port transmission are allowed additional MPR compared with PC2 1Tx MPR:
· [0-0.5dB] for contiguous outer allocations
· [0-0.5dB] for non-contiguous inner allocations
· [0-1] dB for non-contiguous outer1 and outer2 allocations
· Final value in the range will be decided at next meeting based on additional 2Tx UL CA measurements, FFS whether can share the PC2 CA 1Tx MPR

Way Forward: PC2 2Tx UEs with two PC2 PAs use 1Tx MPR when supporting UL CA for UL MIMO operation.
· FFS if the same can apply to one PC3 + one PC2 PA architecture

Way Forward on Applicability to PC2 contiguous CA for UL MIMO
· PC2 2Tx MPR for contiguous UL CA is the same for TxD or UL MIMO for the same PA architecture


Based on the above WF, we see that additional power backoff are considered for MPR compared to the agreed values for single Tx. The reason for the additional MPR is caused by the RIMD effect on 2PA architecture according to previous discussion. As an example, assuming 10dB antenna isolation, and 4dB post PA IL, the inverse signal shown in the output port of the other PA would be 23-10-4=9dBm, shown in Fig 1. With this case, we can see there is basically very low reverse loss on PA2’s output port. It will have limited impact on the MPR requirement on each PA output port. 
[image: ]
Fig 1. RIMD effect
However, when the PA calibration point is aligned with the assumption, the output load may be pulled that lead to some impact on the spurious. We see the necessity to introduce delta MPR for this case especially for outer allocation for 2 PA architecture is closely related to the PA calibration point assumption. However, such PA calibration point may not reflect the operation mode for a real PA in field. From measurement result, spurious impact from the RIMD can be observed with the calibrated PA, delta MPR added on outer allocation in the WF [2] is aligned with the observation. 
Observation 1: RIMD impact to additional MPR is based on the PA calibration assumption.
Observation 2: Small additional MPR is needed to account for the RIMD impact.
The issue is do we need to differentiate the PA configurations for the 2Tx MPR requirements? Actually we already have an agreed WF for UL MIMO.
	How to differentiate PC2 UL MIMO with the following three potential PA implementations: (26dBm + 26dBm), (26dBm + 23 dBm), (23dBm + 23dBm)? 
· No need to differentiate the PC2 UL MIMO requirements for different PA implementations.


With the proposal small values in the WF, i.e. [0-0.5] dB and [0-1] dB for some RB allocation cases, we don't think it is necessary to discriminate the requirements for different configurations. 
Observation 3: It was already agreed in previous RAN4 meeting that no need to differentiate the PC2 UL MIMO requirements for different PA implementations.
The other issue is how to differentiate the requirements for 1Tx and 2Tx if the requirements are separately defined. TxD capability was discussed in last meeting, but transparent TxD is up to UE implementation, there is no limitation that TxD can only be used for one 2Tx PA configuration. Therefore, TxD capability is not suitable to distinguish MPR for 1Tx and 2Tx. For NR CA, while dualPA-Architecture capability can be utilized.
To align with the previous agreement not differentiating the PA configurations, we propose to consider adding Notes for contiguous and non-contiguous RB allocation Tables for the PC2 MPR requirements, i.e. 
Table 6.2A.2.1-1a: Contiguous RB allocation for Power Class 2 
	Modulation
	MPR for bandwidth class B (dB)
	MPR for bandwidth class C (dB)

	
	inner
	outer1, 2
	Inner
	outer2

	DFT-s-OFDM
	Pi/2 BPSK
	2.0
	4.01
	2.5
	7

	
	QPSK
	2.0
	4.01
	2.5
	7

	
	16QAM
	2.5
	4.01
	2.5
	7

	
	64QAM
	3.0
	4.51
	5
	7

	
	256QAM
	5.5
	6.0
	7
	7.5

	CP-OFDM
	QPSK
	2.5
	5.01
	3.5
	8

	
	16QAM
	3.0
	5.01
	3.5
	8

	
	64QAM
	3.5
	5.01
	5
	8

	
	256QAM
	6.5
	6.5
	7
	8

	NOTE 1: When 1 RB or 2 RB are allocated at the lower edge of lowest CC or upper edge of upper CC, MPR for outer is [5.5] dB.
NOTE 2: UE indicating IE dualPA-Architecture supported are allowed an additional 0.5 dB MPR for outer allocations



Table 6.2A.2.1-3: non-contiguous RB allocation for Power Class 2 
	Modulation
	MPR for bandwidth class B (dB)
	MPR for bandwidth class C (dB)

	
	Inner
	outer11
	outer22
	inner
	outer11
	outer22

	DFT-s-OFDM
	Pi/2 BPSK
	33
	6.5
	13
	33
	7.5
	13.5

	
	QPSK
	33
	6.5
	
	33
	7.5
	

	
	16QAM
	33
	6.5
	
	33
	7.5
	

	
	64QAM
	5
	6.5
	
	5
	7.5
	

	
	256QAM
	6.5
	7
	
	6.5
	7.5
	

	CP-OFDM
	QPSK
	3.53
	7
	14
	3.53
	8
	14.5

	
	16QAM
	3.53
	7
	
	3.53
	8
	

	
	64QAM
	5
	7
	
	5
	8
	

	
	256QAM
	7.5
	7.5
	
	7.5
	8
	

	NOTE 1: Outer 1 MPR for Pi/2 BPSK and QPSK is reduced by 2dB for aggregated allocation bandwidth > 10MHz 
NOTE 2: Outer 2 MPR is reduced by 4.5dB for aggregated allocation bandwidth > 10MHz
NOTE 3: the allowed MPR is [4]dB for aggregated allocation bandwidth < [2MHz].
NOTE 4: UE indicating IE dualPA-Architecture supported are allowed an additional 1 dB MPR for outer1 and outer2 allocations and 0.5 dB MPR for inner allocations



Proposal 1: Specifying same set MPR requirement without discriminating the 2Tx PA configurations. 
Proposal 2: Adding additional MPR for UE indicating IE dualPA-Architecture. 
Conclusion
This contribution provides analysis on MPR for PC2 intra-band contiguous CA with 2Tx, we have the following observations and proposal:
Observation 1: RIMD impact to additional MPR is based on the PA calibration assumption.
Observation 2: Small additional MPR is needed to account for the RIMD impact.
Observation 3: It was already agreed in previous RAN4 meeting that no need to differentiate the PC2 UL MIMO requirements for different PA implementations.
Proposal 1: Specifying same set MPR requirement without discriminating the 2Tx PA configurations. 
Proposal 2: Adding additional MPR for UE indicating IE dualPA-Architecture. 
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