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1. Introduction
Up to now, the MOP requirements for FR2 inter-band UL CA between different frequency groups based on IBM have been agreed to define per band as below summary:

Max TRP

· Per band with max TRP limit of each band set to 23 dBm (PC3/PC4) and 35 dBm (PC1) [1].
Max EIRP

· Per band with max EIRP limit of each band set to 43 dBm (PC3/PC4) and 55 dBm (PC1) [2].
Min peak EIRP

· Specify minimum peak EIRP requirements per band with relaxed requirement compared to single-CC, i.e., n257=22.4-X dBm, n259=18.7-Y dBm  [2].
Spherical coverage

· Specify EIRP spherical coverage requirements per band with relaxed requirement compared to single-CC [2].
In addition, the relaxed requirements per band for min peak EIRP and min EIRP spherical coverage need further discuss based on the relaxation effect of the terms as approved in WF [2]:

The relaxation values X, Y for min peak EIRP need to evaluate and quantify the relaxation effect of following terms:
· MBR

· PA-PA interaction across bands

· Activation status of the participating CA bands

· Total UE power concept

· Power consumption consideration

· Thermal issues consideration

And the relaxation values for min EIRP spherical coverage need to quantify from following terms:

· MBR

· Degradation for multi-band to PA-PA interaction

· EIRP Common coverage relaxation 
· And Further study other relaxation terms:
· Total UE power concept
 This contribution will continue to discuss the remaining issues for MOP and other Tx requirements for inter-band UL CA between two bands from different frequency groups based on IBM.
2.  Discussion
2.1 The relaxation for min peak EIRP
Actually, we can divide these terms for min peak EIRP into two groups:
Group 1: impact factors for the relaxation values: MBR, PA-PA interaction across bands, total UE power concept, power consumption consideration and thermal issues consideration. It can be further divided into two categories:

· Category 1: the impact factor will always exist if the UE supports multiple FR2 bands, needed relaxation values can be marked as X1(n257), Y1(n259)
· MBR
· Category 2: the impact factors will exist when the network configures a UE for 2 band UL CA operation and 2 UL bands are activated simultaneously. Needed relaxation values can marked as X2(n257), Y2(n259).
· PA-PA interaction across bands

· Total UE power concept
· Power consumption consideration
· Thermal issues consideration
Group 2: how to apply these relaxation values caused by the impact factors of Group 1 when 2 UL bands have different activation status of the participating CA bands. It can be divided into two scenarios:
· Scenarios 1: only 1 UL band is activated when the network configures a UE for 2 band UL CA operation
· Scenario 2: 2 UL bands are activated simultaneously when the network configures a UE for 2 band UL CA operation

Therefore, we can define the relaxation values of X, Y for min peak EIRP according to different scenarios and related impact factors, as the summary in Table2-1

Table 2-1 summary of the relaxation values of min peak EIRP for different scenarios

	Requirements
	Scenarios
	Impact factors
	Relaxation value

	min peak EIRP
	Scenario 1 (1UL)
	Category 1
	X=X1 or Y=Y1

	
	Scenario 2 (2UL)
	Category 1+ Category 2
	X=X1+X2 or Y= Y1+Y2


Observation: Applicable relaxation values for min peak EIRP could depend on the activation status of the participating CA bands.

· Scenario 1 has lower relaxation values X1/Y1 when only 1 UL band is activated
· Scenario 2 has higher relaxation values X1+X2/ Y1+Y2 when 2UL bands are activated simultaneously.
The relaxation values for min peak EIRP due to MBR have been defined per band in Spec as MBP,n, we need define the values of X2/Y2 according to the impact factors of category 2.
For inter-band UL CA between different frequency groups based on IBM, two UL frequencies are transmitted from different panels, the degradations due to PA-PA interaction shall be less and even be ignored. Hence, the relaxation values X2/Y2 need consider the impact factors of total UE power concept, power consumption consideration and thermal issues consideration.  
Proposal 1: The relaxation values ΔTIB,P,n for min peak EIRP could be defined for different applicable scenarios:

· Scenario 1: ΔTIB,P,n = MBP,n only when 1 UL band is activated.
· Scenario 2: ΔTIB,P,n = X2/Y2+MBP,n when 2UL bands are activated simultaneously.

Proposal 2: The relaxation values X2/Y2 need consider the impact factors of total UE power concept, power consumption consideration and thermal issues consideration.

Proposal 3: How to apply the different relaxation values ΔTIB,P,n based on the activation status of the participating CA bands need further study.
2.2 The relaxation for min EIRP spherical coverage
For inter-band UL CA between different frequency groups based on IBM, the relaxation values for min EIRP spherical coverage don’t need consider the degradation for multi-band to PA-PA interaction, since two UL frequencies are transmitted from different panels, the degradations due to PA-PA interaction shall be less and even be ignored. 
In addition, the min EIRP spherical coverage for inter-band UL CA should be defined and test under 2UL bands are activated simultaneously. The total UE power concept has been considered in the relaxation values of min peak EIRP, so it need also consider in the min EIRP spherical coverage.
Therefore, the relaxation values for min EIRP spherical coverage need consider the following impact factors:
· MBR

· EIRP Common coverage relaxation 
· Total UE power concept
The impact of MBR and EIRP common coverage relaxation have been discussed in EIS spherical coverage, we can reuse the values of 0.7dB multi-band relaxation and 2dB EIRP Common coverage relaxation
Proposal 4: The relaxation values ΔTIB,S,n for min EIRP spherical coverage could be X2/Y2+2.7 dB.
Proposal 5: In additional, MPR, AMPR, Output RF spectrum emissions and beam correspondence could reuse the requirements of single CC operation per band for inter-band UL CA between different frequency groups for IBM.
3. Conclusion

In this contribution, we proposed to define the Tx requirements for inter-band UL CA between different frequency groups for IBM as below:
Observation: Applicable relaxation values for min peak EIRP could depend on the activation status of the participating CA bands.

· Scenario 1 has lower relaxation values X1/Y1 when only 1 UL band is activated
· Scenario 2 has higher relaxation values X1+X2/ Y1+Y2 when 2UL bands are activated simultaneously.
Proposal 1: The relaxation values ΔTIB,P,n for min peak EIRP could be defined for different applicable scenarios:

· Scenario 1: ΔTIB,P,n = MBP,n only when 1 UL band is activated.
· Scenario 2: ΔTIB,P,n = X2/Y2+MBP,n when 2UL bands are activated simultaneously.

Proposal 2: The relaxation values X2/Y2 need consider the impact factors of total UE power concept, power consumption consideration and thermal issues consideration.

Proposal 3: How to apply the different relaxation values ΔTIB,P,n based on the activation status of the participating CA bands need further study.
Proposal 4: The relaxation values ΔTIB,S,n for min EIRP spherical coverage could be ΔTIB,S,n= X2/Y2+2.7 dB.
Proposal 5: In additional, MPR, AMPR, Output RF spectrum emissions and beam correspondence could reuse the requirements of single CC operation per band for inter-band UL CA between different frequency groups for IBM.
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