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1	Introduction
RAN4#101-e approved an WF of [1] which clarifies that the following is under discussion.
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[bookmark: _Hlk58440727]This contribution addresses the above issues. Note that how the specification for the sum method should look is elaborated in a companion paper in [2].
2	Discussion
2.1	The sum method and some variants of it
In order to proceed with the following discussion, this section 2.1 clarifies each of the possible options as the sum method or some variants of it. To make the discussion more specific, CA_n1-n78, where a PC for n1 is PC3 and a PC for n78 is PC2 is used as an example with the following premise. 
[bookmark: _Hlk92552393]Premise : A UE supporting the sum method for CA_n1-n78 reports PC for CA_n1-n78 as well. This is needed for legacy networks which do not understand a capability for the sum method.
Option 1: A UE signals a new UE capability to indicate that PPowerClass,CA in both PCMAX_L and PCMAX_H is replaced with 10*log10∑pPowerClass,c
Option 2: A UE signals a new UE capability to indicate that PPowerClass,CA in PCMAX_H is replaced with 10*log10∑pPowerClass,c while PPowerClass,CA in PCMAX_L is NOT replaced with the 10*log10∑pPowerClass,c. which means PPowerClass,CA is PC2 in PCMAX_L.
Option 3: A UE signals a new UE capability to indicate that PPowerClass,CA in PCMAX_H is replaced with 10*log10∑pPowerClass,c while PPowerClass,CA in PCMAX_L is replaced with max(PPowerClass,c)
	
	Option 1
	Option 2
	Option 3

	PPowerClass,CA in PCMAX_L
	Replacd with 10*log10∑pPowerClass,c
	PPowerClass,CA stays
	max(PPowerClass,c)

	PCMAX_L
	PC3+PC2=27.8 dBm
	PC2
	Max(PC3, PC2)=PC2


2.2	PCMAX_L
First of all, we agree with the following comment in [3] if we aim at defining a new power class in a conventional way. 
If PPowerClass,CA is increased, both Pcmax_L and Pcmax_H should increase. This guarantees that the UE is required to deliver the extra power, which is also beneficial for the network performance. We believe that this is low-hanging fruit for UE implementations, since it’s based on UE’s existing hardware capabilities. And it’s in line with the original intention, i.e., fully utilize the UE power ability in each tx chain.
It is, however, also true that we also need to consider one of the practical problems that the conventional way requires more efforts for specification work so that there is a risk that the specifications for new power classes in a traditional manner cannot be delivered in a timely manner. In addition, recently band combinations for a certain UE type like FWA were proposed so that the amount of RAN4 work will significantly increase. We don’t think we need to stop the introduction of a new power class (if any) even if the new method so-called the sum method is introduced. For instance, we would be able to continue to specify a new PC for an existing PC x 2, e.g., PC2(PC3+PC3) and PC1.5 (PC2+PC2). The sum method can be used to deliver UEs whose power class is somewhere between PC2 and PC1.5 etc., with the lowest efforts in a timely manner. In [3], at least two operators expressed it is ok NOT to increase PCMAX_L and almost all the UE/chipset vendors preferred not to increase PCMAX_L. Moreover, in order to complete the WI in March, the decision must be made in Jan meeting. With the above in mind, it may be difficult to go with increasing PCMAX_L.
Observation 1: It may be difficult to go with increasing PCMAX_L.
Completion of the WI for Power_Limit_CA_DC in a timely manner
Future proofing to deliver specifications for band combinations with different PCs for the respective bands
Majority of the companies prefers not to increase PCMAX_L
2.3	MOP and PCMAX_L
If the Option 2 or 3 is taken, PCMAX_L is not increased and if no relaxation terms in configured power is applicable, PCMAX_L is PC2 = 26 dBm while PCMAX_H is PC3+PC2 = 27.8 dBm meaning that the UE can transmit 27.8 dBm but it also allows to transmit down to 26 dBm. Hence if we reuse the existing MOP tolerance, MOP must be somewhere between PCMAX_L with tolerance, i.e., 26 dBm - 3 dB and PCMAX_H with tolerance, i.e., 27.8 dBm +2 dB. Hence, MOP must be 27.8 dBm +2/-4.8 dB. Perhaps, in order to address the concern raised in [3], one possible way would be to make lower tolerance a little bit smaller, e.g., -2.8 dB. In this case, the MOP is 27.8 dBm +2 /-2.8 dBm(25 dBm – 29.8 dBm). This can be realistic in terms of UE implementation since one of the Tx chains, e.g., 23 dBm must be able to transmit at least 21 dBm and the other Tx chain, e.g., 26 dBm must be able to transmit at least 23 dBm. The total is around 25.1 dBm. Hence, it is likely that the UE can pass the test.
Observation 2: If PCMAX_L is not increased and if the exiting MOP tolerance is reused, the MOP would be 27.8 dBm +2/-4.8 dB
Observation 3: One possible way to make sure the UE has higher ability than PC2 would be to make the MOP lower tolerance smaller, e.g., 27.8 dBm +2/-2.8 dB and it would be feasible assuming that one Tx can deliver 21 dBm and the other can deliver 23 dBm(21 dBm+23 dBm=25.1 dBm).
2.3	MSD
A contribution of [4] amply addressed impact of PCMAX_L and we share the conclusion, though we would have a slightly different understanding of the specification to come to the conclusion. As mentioned in [4], output power per band within the band combination during MSD test is specified in a following NOTE 1 in Table 7.3A.5-1a.
NOTE 1:	Both of the transmitters shall be set min(+23 dBm, PCMAX_L,f,c) as defined in clause 6.2A.4
The NOTE 1 does not include PCMAX_L, but includes PCMAX_L,f,c instead. Hence, if new MSD values and re-evaluations are needed or not would depend on if “23” per band should be replaced with higher value or not. In case of PC3(carrier 1) + PC2(carrier 2) is considered, it’s obvious that min(+23 dBm, PCMAX_L,f,c1) must be used for a carrier 1 while there is a room to discuss what to put into ? in min(? dBm, PCMAX_L,f,c2). Now if PCMAX_L is increased and if all the relaxation values are zero, PCMAX_L can be 27.8dBm. In order reach 27.8 dBm with tolerance, it is necessary for each band’s power to be 23 dBm and 26 dBm, respectively while if PCMAX_L is not increased, it is ok for both band’s power to be 23 dBm to reach 26 dBm. Hence, the existing MSD values defined for PC2 can be used as they are if if PCMAX_L is not increased.
Observation 4: If PCMAX_L is not increased, revaluation of MSD values would not be necessary at least for PC2+PC3, PC5+PC3 and PC2 and PC1.5 if MSDs for 23dBm+23dBm, 20dBm+20dBm and 26dBm+26dBm are already specified.
2.4	TxD
An issue raised in [5] is not specific to this WI. And if this is an issue or not depends on RAN4 discipline. A conventional inter band UL CA for PC2 with PC2 for Band A and PC3 for Band B is possible with the existing 38.101-1, where Band A may support TxD. At this moment, it’s not visible if Band A PA implementation is 23dBm+23dBm or 23dBm+26dBm etc, but in any case, PC2 as inter band UL CA needs to be achieved and a way to do so is transparent. Moreover, if the UE cannot use PC2 for Band A within the inter band UL CA, the UE cannot report the capability to lift the restriction.
Observation 5: A TxD issue is not specific to this WI and would not be an issue in terms of the objective of the WI of Power_Limit_CA_DC since if a band whose power class as single band is PC2 while the achievable power class within an inter band CA is PC3, the UE cannot report the capability to lift the restriction.
2.5	SAR
A new uplink duty cycle per band configuration for a UE capable of the sum method is needed on top of the exiting maxUplinkDutyCycle-PC2-FR1. The reason is that if the exiting maxUplinkDutyCycle-PC2-FR1 was reused and tied with the sum power, the required max uplink duty cycle for the UE being fallback to PC2 would be unknown and scaling wouldn’t work. Note that the sum power is somewhere between 26 and 27.8 dBm so that scaling does not work. Of course, as far as the calculation is conducted in the most conservative way, i.e., 27.8 dBm is assumed as reference, it’s possible to derive surely a safe duty cycle value, but if the actual achievable power is lower than 27.8 dBm, e.g., 26.5 dBm, the derived value with scaling will be unnecessarily relaxed.
Observation 6: A new max uplink duty cycle capability dedicated to the sum power is necessary.
2.6	Scalability and the possible option
From Observation 1, we take Option 2 and Option 3 as the possible options. With regard to scalability of both options, provided that MSD values for PC5+PC5, PC3+PC3 and PC2+PC2 are defined as conventional inter band UL CA, both the options can reuse the MSD values. It is noted, however, if power class combinations like PC3 + PC1.5 are proposed, MSD evaluations are necessary, though still the sum method can bring even less workload compared to conventional inter band UL CA.
Finally, regarding Option 2 vs Option 3, both methods are very similar but in terms of selecting PCMAX_L, Option 3 may be more flexible than option 2. The reason is that with option 2, in case of PC2+PC3=27.8 dBm, one order lower PC is PC2 so that it’s easy to keep using PC2 for inter band UL CA as a reference while in case of PC3+PC1.5, not sure how PCMAX_L should be set, e.g., PC2 or PC1.5?. Even if PC1.5 is reported as inter band UL CA, this PC1.5 does not come from PC2+PC2 but rather single band PC1.5 operation. But with option 3, PCMAX_L can be set to PC1.5 just based on the formula.
Observation 7: Both Option 2 and 3 works for PC5+PC3, PC2+PC3 and PC2+PC1.5, but in terms of the future proofing, Option 3 would be better flexibility than Option 2.
3	Conclusion
In this contribution, we discussed following four options and obtained the four Observations. 
Premise : A UE supporting the sum method for CA_n1-n78 reports PC for CA_n1-n78 as well. This is needed for legacy networks which do not understand a capability for the sum method.
Option 1: A UE signals a new UE capability to indicate that PPowerClass,CA in both PCMAX_L and PCMAX_H is replaced with 10*log10∑pPowerClass,c
Option 2: A UE signals a new UE capability to indicate that PPowerClass,CA in PCMAX_H is replaced with 10*log10∑pPowerClass,c while PPowerClass,CA in PCMAX_L is NOT replaced with the 10*log10∑pPowerClass,c. which means PPowerClass,CA is PC2 in PCMAX_L.
Option 3: A UE signals a new UE capability to indicate that PPowerClass,CA in PCMAX_H is replaced with 10*log10∑pPowerClass,c while PPowerClass,CA in PCMAX_L is replaced with max(PPowerClass,c)
Observation 1: It may be difficult to go with increasing PCMAX_L.
Completion of the WI for Power_Limit_CA_DC in a timely manner
Future proofing to deliver specifications for band combinations with different PCs for the respective bands
Majority of the companies prefers not to increase PCMAX_L
Observation 2: If PCMAX_L is not increased and if the exiting MOP tolerance is reused, the MOP would be 27.8 dBm +2/-4.8 dB
Observation 3: One possible way to make sure the UE has higher ability than PC2 would be to make the MOP lower tolerance smaller, e.g., 27.8 dBm +2/-2.8 dB and it would be feasible assuming that one Tx can deliver 21 dBm and the other can deliver 23 dBm(21 dBm+23 dBm=25.1 dBm).
Observation 4: If PCMAX_L is not increased, revaluation of MSD values would not be necessary at least for PC2+PC3, PC5+PC3 and PC2 and PC1.5 if MSDs for 23dBm+23dBm, 20dBm+20dBm and 26dBm+26dBm are already specified.
Observation 5: A TxD issue is not specific to this WI and would not be an issue in terms of the objective of the WI of Power_Limit_CA_DC since if a band whose power class as single band is PC2 while the achievable power class within an inter band CA is PC3, the UE cannot report the capability to lift the restriction.
Observation 6: A new max uplink duty cycle capability dedicated to the sum power is necessary.
Observation 7: Both Option 2 and 3 works for PC5+PC3, PC2+PC3 and PC2+PC1.5, but in terms of the future proofing, Option 3 would be better flexibility than Option 2.
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