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Introduction

During the RAN4#101-e meeting, an WF[1] on FR2 inter-band UL CA requirements agreed following:

	WF1 – MOP and MPR framework

RAN4 agree to down-select the relaxation framework from the following two options, where X stands for relaxation for one band and Y for the other band

Option 1
CA MOP = single carrier MOP – X&Y

CA MPR = max { MPRPA-PA, MPRwaveform&modulation&BW&etc }

Option 2
CA MOP = single carrier MOP
CA MPR = max { X&Y, MPRPA-PA, MPRwaveform&modulation&BW&etc }
MBR handling

Option 1 
MBR is part of X&Y 

Option 2 
MBR is part of single carrier MOP

Total power handling
UE power consumption should be addressed and further study how to address it.


In this contribution, we want to share some analysis about this issue.
Discussion 

During the last meeting, the issue of inter-band UL CA MOP and MPR framework was discussed. Considering the RAN4 has agreed to down-select the CA relaxation framework from two options, the key factor is whether X&Y should be considered in CA MOP or CA MPR. Recalling the purpose of introducing MPR, due to higher order modulations and transmit bandwidth configurations (and PA-PA interaction) will degrade Tx signal quality or introduce additional interference, UE will be allowed to reduce the transmit power to avoid the above situation. However, the value of MPR is determined by multiple factors, and its basic framework is to select the maximum value among the factors that affect MPR. This is because the FR2 network is uplink-limited, in order to ensure the minimum network performance, the transmit power of UL cannot be reduced indefinitely. Excessive relaxation will result in implementations of inter-band UL CA not being able to guarantee minimum performance. Refer to the draft CA MOP framework in WF[1], the relationship between single CC MOP and CA MOP is shown in the following figure:
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It is not difficult to understand that for option 1, including the X&Y relaxation into the CA MOP framework will cause the CA MOP smaller than the single CC MOP in any condition, this is because the CA MOP has been relaxed once before applying the MPR.
Observation 1: Including the X&Y relaxation into the CA MOP framework will cause the CA MOP smaller than the single CC MOP in any condition, this is because the CA MOP has been relaxed once before applying the MPR.

Proposal 1: For relaxation framework of CA MOP and CA MPR, we prefer option 2; CA MOP = single carrier MOP, CA MPR = max { X&Y, MPRPA-PA, MPRwaveform&modulation&BW&etc }.

Unlike MPR, MBR is to solve the issue caused by the degradation of antenna performance. Since UEs supporting inter-band UL CA must support multi-band operation, and FR2 enables a very wide aggregated channel bandwidth for CA, the antenna designs and beam patterns corresponding to the supported bands may be quite different. Hence when the UE operates in the inter-band CA mode, the antenna performance will be degraded. Therefore, MBR should not be included in the framework of the single carrier MOP. In addition, we have made MBR as part of X&Y(ΔRIB,P,n ΔRIB,S,n) in DL CA, we prefer to align this definition with DL CA.

Proposal 2: For MBR framework, we believe that the MBR should be part of the X&Y, so option 1.
Conclusions
In this contribution, we shared some considerations on relaxation framework of CA MOP and CA MPR, the following proposals are made:

Observation 1: Including the X&Y relaxation into the CA MOP framework will cause the CA MOP smaller than the single CC MOP in any condition, this is because the CA MOP has been relaxed once before applying the MPR.

Proposal 1: For relaxation framework of CA MOP and CA MPR, we prefer option 2; CA MOP = single carrier MOP, CA MPR = max { X&Y, MPRPA-PA, MPRwaveform&modulation&BW&etc }.

Proposal 2: For MBR framework, we believe that the MBR should be part of the X&Y, so option 1.
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