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1. Introduction

In the last meeting, we have agreed that the MPR for PA-PA interaction will be introduced, but several issues about requirement framework are still unclear, e.g., MBR, total UE power concept, etc. In this contribution, we provide our views on these remaining issues in WF [1]. 
2. Discussion
2.1 Framework of MOP and MPR
In [1], two options for MOP and MPR framework was raised, as shown in Figure 1 
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Figure 1 framework of MOP and MPR
· 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 }
In our understanding, both option 1 and option 2 is feasible, and the main difference between the two options is whether include the X&Y as a part of MPR. It is noted that the reasons for introducing per band relaxation X&Y and MPR are quite different. The per band relaxation X&Y indicate the performance degradation due to inter-band CA, e.g., additional insertion loss, relaxation for common spherical coverage, etc., while the MPR is mainly for meeting emission requirement, so it may lead to misunderstanding if the X&Y and MPR are mixed together.

Observation 1: The purpose for introducing the X&Y and MPR is quite different, and it may lead to misunderstanding if we mix them together.

The X&Y relaxation is similar to the DTIB in FR1, and the configured transmitted power for inter-band CA in FR1 is:
PCMAX_L = MIN {10log10∑ MIN [ pEMAX,c/ (DtC,c),  pPowerClass/(MAX(mprc·∆mprc, a-mprc)·DtC,c ·DtIB,c·DtRxSRS,c) , pPowerClass/pmprc], PEMAX,CA, PPowerClass}
	PCMAX_H = MIN{10 log10 ∑ pEMAX,c , PEMAX,CA, PPowerClass}
Apparently, the DTIB in FR1 is independent from the MPR which is same as option 1. It is noted that the option 1 framework also had been used for IBM DL CA.

Observation 2: The option 1 framework had been used in FR1 inter-band UL CA and FR2 inter-band DL CA with IBM.

In addition, we notice that the DTIB is not applied to the CA MOP in FR1, but we think the reason here is the MOP for FR1 is an upper bound of UE which is related to regulator request, and any relaxation is not expected, so the DTIB is not needed for CA MOP. For FR2, the min peak EIRP/spherical coverage is only a lower bound for UE, so the DTIB should be reflect on the FR2 MOP. 

Proposal 1: the option 1 framework is should be used for FR2 inter-band UL CA with IBM.

Another issue here is how to deal with the MBR. Generally, the MBR is defined for single carrier due to the impairment of antenna design, but considering the worst case that all panels support both bands, the MBR is also needed for inter-band CA case, and actually we have already incorporated the MBR into per band relaxation in inter-band DL CA with IBM.

Proposal 2: The MBR should be incorporated in X&Y relaxation.  

2.2 Total UE power
The “total UE power concept” is mainly derived from the concern about the UE consumption under CA mode. In the last meeting, several possible options to address this issue was proposed [2]:

Option 1: MPE and power consumption and thermal issues can be handled with P-MPR.
Option 2: Independent power control for FR2 inter-band UL CA means per band power control and there is no total power limitation.
Option 3: Define a lower limit for total UE power as the sum of the min peak EIRP of both bands, e.g., for n260-n261, the sum of peak EIRP should be greater than 20.6 dBm.
Option 4: Incorporate the total power issue into the per band relaxation (X/Y dB) of min peak EIRP, e.g., 3 dB.
Option 5: Take total power concept into account together with power consumption and thermal issues in min peak EIRP/spherical discussion. And in package 1dB relaxation.
Option 6: Other

By analyzing all the options above, we can find that none of the options is intend to set an upper limit for min peak EIRP, and as we had mentioned in the last meeting, the upper limit of MOP may lead to conflict because we have agreed the max EIRP and max TRP will be “per band”. Therefore, we believe the “total UE power concept” here will not introduce an extra upper power limit for UE, instead, only a suitable relaxation which equally apply to each band should be discussed.

Proposal 2: There is no any extra upper power limit will be defined due to the “total UE power concept”, only a suitable relaxation need to be discussed, which will equally apply to each band.

In [3], a 60 GHz SiGe transceiver was designed and a graph of transducer gain versus temperature was provided as follows:
[image: ]
Figure 2 Measured gain and output power (P1dB) of the PA versus temperature.[3]
When the temperature raised, the PA gain will be degraded. Although we can maintain the gain by adjusting the bias voltage, this will result in increased power consumption. From the room temperature (25℃) to 100 ℃, the PA gain
reduced by approximately 2 dB, and it may be enough for relaxation of “total UE power”.

Proposal 3: The 2 dB relaxation due to the “total UE power” may be enough.

2.3 X&Y for n257-n259
In [4], we analyze each relaxation factors of inter-band UL CA, and we further revise the relaxation for total UE power based on the analysis above, as shown in Table 1. 

Table 1 The X&Y relaxation of inter-band UL CA
	
	X/Y relaxation

	PA-PA interaction
	0 dB

	Total UE power
	2 dB

	MBR, insertion loss, 
common spherical coverage, etc.
	ΔRIB,P,n – 1 dB
∆RIB,S,n – 1 dB

	Polarization degradation
	0 dB



Based on the Table 1, we propose:

Proposal 4:  The X&Y for n257-n259 can be:

	NR CA band combination
	NR band
	ΔRIB,S,n (dB)
	ΔRIB,P,n (dB)

	CA_n257-n259
	n257
	4.5
	5.0

	
	n259
	4.5
	5.0



3. Conclusion
In this contribution, we provide our views on the issues about inter-band UL CA, and the proposals are listed as follows:
Observation 1: The purpose for introducing the X&Y and MPR is quite different, and it may lead to misunderstanding if we mix them together.

Observation 2: The option 1 framework had been used in FR1 inter-band UL CA and FR2 inter-band DL CA with IBM.

Proposal 1: the option 1 framework is should be used for FR2 inter-band UL CA with IBM.

Proposal 2: The MBR should be incorporated in X&Y relaxation.  

Proposal 2: There is no any extra upper power limit will be defined due to the “total UE power concept”, only a suitable relaxation need to be discussed, which will equally apply to each band.

Proposal 3: The 2 dB relaxation due to the “total UE power” may be enough.

Proposal 4:  The X&Y for n257-n259 can be:

	NR CA band combination
	NR band
	ΔRIB,S,n (dB)
	ΔRIB,P,n (dB)

	CA_n257-n259
	n257
	4.5
	5.0

	
	n259
	4.5
	5.0
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