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1 Introduction

Increasing UE maximum power high limit has been discussed for several RAN4 meetings but no final agreements. According to approved WF [1], the latest progress is that the discussion was converged to two options. In order to better organize the discussion, this topic as a new WI [2] was approved in the last RAN 93e meeting. The objective is reproduced here.

	The objectives of the core part are as follows:
1) Consider the two options and study the feasibility and impacts for option 1.
· Option 1: Improvement on power high limit
· Allow UE to transmit the sum of the individual rated PA power classes by lifting the restriction from the Power Class for UL inter band CA or DC, i.e., PPowerClass,CA is replaced with 10*log10∑ pPowerClass,c
· Option 2: Definition of a new power class for CA and DC
· Introduce new power classes with necessary requirements

· To respect the previous RAN4 agreement, option 1 and option 2 are prioritized, and other option is not precluded if it is justified.

2) If the consensus for 1) is option 1, then specify higher maximum output power for dual PA equipped UE’s for CA and DC
· Replace the power class with sum or modified sum in PCMAX_H in CA/DC
· All associated core requirements are also to be specified

· SAR mechanisms are modified, if needed, to allow for higher transmit power

· Example combination as CA_n1A-n78A (23dBm+26dBm) is considered when specifying the band-combination specific core requirements.
3) The target scenario is inter-band CA and inter-band DC


This contribution provided our views on this issue.
2 Discussion
Both option 1 and option 2 can make UE potentially be able to reach a high limit (total output power) on the maximum output power. Hhowever, in our view, either option 1 or option 2, at least the following issues need to be clarified and studied first.
Maximum output power (MOP) requirement

Based on the discussion so far, there is still no clear clarification on whether the MOP requirement is needed or not and how to define, if option 1 is adopted. As we know, the topic increasing UE maximum power high limit is raised based on the assumption that some high capability UEs with X dBm and Y dBm Tx paths can potentially deliver 10 log(10X/10+ 10Y/10) dBm total maximum output power. In our view, in order to verify whether the UE has above capability, the MOP requirement which is defined as the total maximum output power need to be tested. As mentioned in [3], power-tolerance test is needed since an excess maximum output power has the possibility to interfere to other channels or systems and affects the coverage area. In theory, power-tolerance is related to total power and should be defined per band combination. Besides, the TxD feature has been introduced at least from R16 for one band, if take this into consideration, simply sum of per band power class would be problematic since only 2Tx is assumed in current spec for inter-band CA/DC. Therefore, if no traditional CA/DC power class is introduced, a clarification on how to define MOP requirements should be needed.
Observation 1: power-tolerance is related to total power and defined per band combination.
Observation 2: Simply sum of per band power class would be problematic, if take the TxD feature into considered for one band.
Proposal 1: If no traditional CA/DC power class is introduced, a clarification on how to define MOP requirements should be needed for option 1.
SAR issue

Though SAR test is not included in conformance test, the SAR issue should be considered for UE power class more than 23dBm. In the last meeting, the SAR solution for PC2 NR inter-band CA was approved. To make BS and UE can check whether current setting on dutycycle can meet the overall maximum uplink duty cycle capability, the following equation is specified in the spec. it should be noted this equation is derived based on the total power is PC2. If the total power high limit is increasing, we need to check whether this equation still be applicable or not?
50% *( DutyNR, x /maxDutyNR,x + DutyNR, y /maxDutyNR,y )
Observation 3: If the total power high limit is increasing, SAR issue should be reconsidered.
MSD issue
Table 1 shows UL power configurations for Rx self-desensitization requirements when deriving MSD value for PC2 UE.
Table 1: UL power configurations for Rx self-desensitization requirements for PC2
	Rx Self-desensitization
Caused by
	Power
Combination
	UL Power Configurations (dBm)

	
	
	Band X
	Band y

	1 UL in other band

(such as cross-band isolation, harmonic, harmonic mixing MSD)
	Case 1
	23
	23

	
	Case 2 
	23
	26

	
	Case 3 ( TDD+TDD only)
	26
	26

	2UL IMD
	Case 1
	23
	23

	
	
	23
	23


As can be seen from above table, when deriving MSD value due to 1UL in other band, the UL power configuration refers to power class per band. However, when deriving MSD value due to 2UL, only 23 dBm + 23 dBm is considered for the UL power configuration even power class for one band can be PC2. Therefore, if the total power high limit is increasing, the separate MSD requirements should be considered for 2UL IMD case. In other words, MSD requirements due to 2UL IMD case would be different for different total power class.
Observation 4: MSD requirements due to 2UL IMD case would be different for different total output power. 
1 Conclusion

In this paper, we give the further analysis on increasing UE maximum power high limit and make the following observations and proposals:
Observation 1: power-tolerance is related to total power and defined per band combination.
Observation 2: Simply sum of per band power class would be problematic, if take the TxD feature into considered
Proposal 1: If no traditional CA/DC power class is introduced, a clarification on how to define MOP requirements should be needed for option 1.
Observation 3: If the total power high limit is increasing, SAR issue should be considered.
Observation 4: MSD requirements due to 2UL IMD case would be different for different total output power. 
Based on observations, it can be seen if option 2 is adopted, above requirements can be defined as traditional way. However, if option 1 is adopted, as above requirements would be different with different total output power, how to define those requirements should be considered.
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