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1. Introduction
In the last meeting, the requirement framework for UL CA is clear but the relaxation value still needs more analysis, especially whether the impact of total UE power should be included. In addition, the power control issue is also raised. In this contribution, we provide our views on these issues.
2. Discussion
2.1 Total UE power
The total UE power is a quite controversial issue which have been discussed for several meeting. In FR1 CA case, all UL CC will share the total maximum conductive power, which means the power of each CC decreases as the number of CCs rises. However, for FR2, similar behavior is hard to define, because the power class is not based on the conductive power and both EIRP and TRP are related to the antenna performance.

Observation 1: The power sharing behavior, which is similar to FR1 CA, is hard to apply to FR2. 

Instead of introducing power sharing, we can further discuss the potential risk of CC number becoming larger without restriction. The main impact is twofold, on the one hand is the emission requirement, which has been addressed by MPRPA-PA, while the other is the heat issue. When the number of CC increases, the heating of the device will be more severe, while the performance of some devices will be affected, such as PA, which leads to a decrease in transmitting power. The Figure 1 shows the performance degradation of a 60 GHz SiGe transceiver when the temperature increase
[image: ]
Figure 1 Measured gain and output power (P1dB) of the PA versus temperature.[3]

Observation 2: The device performance will be impacted by heat which lead to the transmitting power decrease.

In the last meeting, some companies propose the heat can be addressed by P-MPR, but we don’t think it make sense. In TS 38.101-2, we can find:

P-MPRf,c is the power management maximum output power reduction. The UE shall apply P-MPRf,c for carrier f of serving cell c only for the cases described below. For UE conformance testing P-MPRf,c shall be 0 dB.
a)	ensuring compliance with applicable electromagnetic power density exposure requirements and addressing unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN specifications;
b)	ensuring compliance with applicable electromagnetic power density exposure requirements in case of proximity detection is used to address such requirements that require a lower maximum output power.
Apparently, the heat issue is not in the scope of P-MPR and the P-MPR will set to zero in the conformance test. The device performance degradation cannot be addressed by P-MPR, so we propose 2 dB relaxation should be included in the FR2 CA relaxation. 

Observation 3: The heat issue is not in the scope of P-MPR.

Proposal 1: 2 dB relaxation due to heat issue need to be included in CA relaxation.

As for the relaxation value for FR2 UL CA, we think the only difference between △TIB and △RIB is the impact of PSD imbalance, and about 1 dB relaxation for PSD imbalance is considered in DL CA, so we propose:

Proposal 2: The △TIB for inter-band UL CA should be: △RIB – 1 dB + relaxation for total UE power.

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

	n257-n259
	n257
	4.5
	4.5

	
	n259
	4.5
	4.5

	n260-n261
	n260
	4.5
	4.5

	
	n261
	4.5
	4.5




2.2 Power control
In [1], several options for power control were proposed:

FFS. Continue discussion in next meeting if changes are needed. Options:
0. for UL inter-band CA power control in FR2, the existing behavior in 38.213 is assumed: the UE configures a PCMAX in an implementation-specific manner like for the intra-band case and relative power limits are used for controlling the power on the serving cells. PCMAX ≥ PCMAX,f,c for each configured serving cell c with PCMAX,f,c as specified in clause 6.2.4 with parameters MPR and A-MPR as specified per serving cell or modified as needed for the band combination (CA MPR)
0. Wait for resolution of Scell dropping problem in intra-band ULCA case
0. Other
From our perspective, the power control issue does not only exist in inter-band CA, and the root of this issue is the reference plane of Pumax is different from Pcmax in FR2. We need treat this issue carefully to avoid potential conflict between different case. A universally applicable framework may need to be discussed. However, we may not have enough time to complete such work considering the limited time. We prefer postponed the power control discussion to R18.

Proposal 3: Considering the time in R17 is limited, the power control issue can be postponed to R18.  
3. Conclusion
Observation 1: The power sharing behavior, which is similar to FR1 CA, is hard to apply to FR2. 

Observation 2: The device performance will be impacted by heat which lead to the transmitting power decrease.

Observation 3: The heat issue is not in the scope of P-MPR.

Proposal 1: 2 dB relaxation due to heat issue need to be included in CA relaxation.

Proposal 2: The △TIB for inter-band UL CA should be: △RIB – 1 dB + relaxation for total UE power.

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

	n257-n259
	n257
	4.5
	4.5

	
	n259
	4.5
	4.5

	n260-n261
	n260
	4.5
	4.5

	
	n261
	4.5
	4.5



Proposal 3: Considering the time in R17 is limited, the power control issue can be postponed to R18.  
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