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Introduction
This document summarizes the email discussion for agenda item 5.35 on increasing the maximum output power for CA and DC.  Based on the agreed WF from RAN4 #101e in R4-2120064, topics still under discussion include scope, PCMAX_L, MSD, and handling of TxD UE.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200440

	Apple
	UE maximum output power for inter-band UL CA
Observation 1: To enable NR inter-band UL CA to fully utilize each constituent band maximum output power capability, a new signalling is deemed necessary to differentiate the requirements from the existing power classes for inter-band UL CA.

Observation 2: If we would introduce all the possible UL CA power compositions as new power classes for inter-band UL CA, the impact to the specifications could be quite substantial.

Observation 3: The regulatory requirements in general are per band based except in Japan where the total UE maximum output power would be limited in FR1 range.

Observation 4: If the regulatory power limit is equal to or higher than the total power capability of an UL CA combination, then the combination in the region can still be specified with the new feature which would follow the per-band based requirements.

Observation 5: If the regulatory power limit is lower than the total power capability of an UL CA combination, then the combination in the region can only be specified with the existing power classes.

Observation 6: For SAR handling, a simpler approach is to define the maximum duty cycle for each constituent band as 50% from its single-band counterpart.

Observation 7: If per-band based requirements are specified for the new feature, the UE only needs to fulfil the PCMAX limits for each constituent band, but not the PCMAX limits for the power sum.

Observation 8: There is no need to further define separate MSD requirements with different UL CA power compositions other than PC2 and PC3 to enable NR inter-band UL CA to fully utilize each constituent band maximum output power capability.

Observation 9: The issue for NR bands with TxD in a band combination is generic to all NR inter-band UL CA or DC combinations and does not need to be handled within the scope of this work item.

Proposal 1: Introduce a new conceptual inter-band UL CA power class called power class 0 where the requirements would be based on per-band power capability.

Proposal 2: Rel-17 scope for power compositions only focuses on (23dBm + 26dBm) and (26dBm + 26dBm).

	R4-2200454
	Nokia, Nokia Shanghai Bell
	Comparison between variants of “the sum method”
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.

	R4-2200455
	Nokia, Nokia Shanghai Bell
	UE RF requirements for the sum method
This contribution shared specific examples of the requirements for MOP and configured power with option 2 and option 3, respectively. It should be noted that shared examples could be generalized to accommodate other power class combinations such as PC3+PC5, but that can be addressed after seeing more specific requirements for the other power class combinations. In addition, a similar modification conducted in [2] is needed to identify specific downlink configurations to be used paired with the Uplink CA Configurations on top of the proposed requirements in this contribution.

	R4-2200494
	Skyworks Solutions Inc.
	Implementation aspects of increasing MOP for PC2 inter-band ULCA
Proposal for increased power for PC2 inter-band UL combinations: 
•	For dual UL cases, the maximum power limit for PC2 intra-band CA MOP range uses the power sum of the declared per band power class with the following consideration on TxD signaling:
o	If a band declares PC2 and signals TxD, then the power sum shall assume PC3 for this band and only one PA is used
o	If a band declares PC2 without signaling TxD, then the power sum shall assume PC2 for this band and only one PA is used
o	If a band declares PC1.5, only 1Tx is used, and the power sum shall assume PC2 for this band
•	For single UL cases, both PC2 and PC1.5 in one band can be considered for PC2 inter-band combinations with 2Tx
•	Valid PC2 intra-band combinations shall only the cases where the 2UL or 1UL power sum of upper limit is less than or equal to 29dBm +2dB, after consideration of TxD and PC1.5 signaling.

	R4-2200852
	Ericsson
	Increasing UE power high limit for CA and DC by existing signaling
Proposal 1: reuse the existing signaling and define new power power classes for band combinations as needed for support of a higher UE power limit.
Proposal 2: send an LS to RAN2 to ask for an extension of the band-combination power class to e.g. powerClass-v17xy with a list of new classes.               

	R4-2200965
	vivo
	Further discussion on the increasing UE power high limit for CA and DC
Proposal 1: To simplify specification, the “sum method” for the upper limit is proposed, the lower limit is proposed not to increase. 
Proposal 2: If both upper and lower limits are increased, new power class is proposed as a straight and easy method to increase power.
Proposal 3: Considering UE implementation flexibility, an optional signaling PowerAggregationSupported to indicate supporting new upper limit of MOP is proposed.  
Proposal 4: To fully utilize UE HW capability, propose to include 23+23, 26+26 in the scope, for the UEs is not able to achieve the MPR requirements of the power class which corresponds to the theoretical aggregated power.

	R4-2201229
	Xiaomi
	Discussion on increasing UE maximum power high limit
Observation 1: which option is better may depends on whether the new requirements i.e. MOP and MSD is needed or not.
Proposal 1: option 1 or 3 is our preference if no new MOP and MSD requirements are needed.
Observation 2: when deriving MSD value due to cross-band isolation, harmonic and harmonic mixing, the UL power configuration refers to power class per band.
Observation 3: MSD does not need to be reevaluated only if the current Tx power in the specification is not changed, no matter only Pcmax_H is increasing or both Pcmax_L and Pcmax_H are increasing.
Proposal 2: MSD issue due to cross-band isolation, harmonic and harmonic mixing should not be reconsidered for the feature increasing maximum power high limit.
Proposal 3: if MSD due to 2UL case does not need to be reevaluated, the current Tx power min{23, Pcmax_L,f,c} for PC2 CA and min{20, Pcmax_L,f,c} for PC3 in the specification should not be changed for the feature increasing maximum power high limit.
Proposal 4: If the total power high limit is increasing, the equation for calculating the average percentage of uplink symbols shall be changed as 
DutyNR, x *( PNR,x/ ∑ pPowerClass,c)*SARratioNR, x + DutyNR, y *(PNR, y/ ∑ pPowerClass,c)* SARratioNR, y

	R4-2201265
	InterDigital, Inc.
	RF requirements impact for Increased MOP for CA and DC
Obs 1: For inter-band CA PCMAX_L may increase naturally if PPowerClass,CA allows.

Obs 2: We can see that in both cases semi static or dynamic power sharing mode  P ̂_Total^(NR-DC) is accounted for outside or directly in the equations. This parameter is directly related to PPowerClass.

Proposal 1: Maintain the current Pcmax for CA equations and parameters unchanged and add a sentence in the Pcmax requirement for the PPowerClass,CA definition/calculation for the cases where UL CA increased MOP capability is signalled by the UE and calculation method that is yet to be determined.

Proposal 2: Add explanatory sentences in the Pcmax subclause regarding the PPowerClass or  P ̂_Total^(NR-DC) calculation/derivation for the case where the UE signals the UL Increased MOP capability while maintaining the integrity of the current Pcmax equation and generic requirement text.

Proposal 3: For UL Increased MOP capability, the UE signals along a SAR related duty cycle that may be per band or global per UE.

Proposal 4: The UE MOP requirements for CA or DC band combinations that involve PC2 and /or PC1.5, with UL Increased MOP capability are extended to cover for the PC2/PC1.5 cases and involved duty cycles.

Proposal 5: For UL MOP Increased capable UEs, RRC signalling is needed for enabling/disabling the feature when the CA or DC is configured by network or during operation.

	R4-2201278
	OPPO
	R17 UE power class high limit
Observation 1:    Pcmax_L is calculated from Ppowerclass which is the nominal value of power class, e.g. PC2=26dBm, rather than the higher Tx power. And once the power class is same
Observation 2:    If the power class keeps unchanged for UE with or without transmit higher power capability, the Pcmax_L is expected unchanged

Proposal 1:         Keep same power class for UEs with or without transmit higher power capability.

Proposal 2:         Keep Pcmax_L unchanged for UEs with higher Tx power capability than the power class nominal power.

Observation 3:    There is no Tx power limitation of harmonic, harmonic mixing and cross band isolation interference scenarios, it can be interpreted as max Tx power is used in the testing.
Observation 4:    For UEs with higher power capability in one branch than the total band combination power class, increasing Tx power higher limit will increase the interference and also MSD.
Observation 5:    It can either review the MSD for higher Tx power, or limit max power capability of each branch in this WI.

Proposal 3:         Only consider PA configurations of PC2+PC1.5, PC3+PC2 and PC5+PC3 for band combination power class PC1.5, PC2 and PC3 respectively.

Proposal 4:         No MSD needs to be changed with the condition of Pcmax_L unchanged.

Observation 6:    With a per band combination UE capability introduced, it will be clear whether max power of this band combination can be summed from each band power class.

	R4-2201334
	ZTE Corporation
	Further discussion on increase UE maximum power for NR uplink inter band CA
Observation 1. power class for CA band combination (PPowerClass,CA) should be always valid.
Proposal 1. PCMAX_L,f,c is keep unchanged.
Observation 2. By using the same note of min(+23 dBm, PCMAX_L,f,c), whether or not increasing PCMAX_L,f,c has no impact on the MSD.
Observation 3. Defining new MSD values for all possible power configurations would cause cumbersome specification and higher work load in RAN4 and higher test burden in RAN5. 
Proposal 2. No need to re-valuate MSD.
Observation 4. For PC2 inter-band CA(23+26dBm), if TxD is supported, whether or not up to 27.8dBm is pending on the PA power configurations of TxD.
Observation 5. To distinguish power class capability of NR in EN-DC from power class capability of NR in SA, a new per-band capability signaling was agreed to be introduced for UEs supporting transparent TxD. 
Proposal 3. A new per-band power class capability signaling for NR in NR CA/DC should be introduced to distinguish power class capability of NR in CA/DC from power class capability of NR in single band SA.

	R4-2201836
	Huawei,HiSilicon
	On Increasing MOP for NR inter-band CA
Observation #1: The physical limit of the total CA power is determined by the sum of per-band power capabilities. As per current power control formula, the low bound PCMAX_L may be artificially reduced by the target CA power PPowerClass,CA or by the network signal p-Max.
Observation #2: If the target CA power PPowerClass,CA is increased, the low bound PCMAX_L of the total CA power may be increased. However, the low bound for each constituent band PCMAX_L,c remains unchanged. As long as the UE can meet the transmitted power requirements for the power classes of the individual bands simultaneously, the low bound PCMAX_L for CA will be fulfilled automatically.
Observation #3: If only the high bound PCMAX_H is increased while the low bound PCMAX_L remains unchanged, any existing UE implementation can automatically meet the PCMAX requirement (i.e. PCMAX_L ≤ PCMAX ≤ PCMAX_H), which would make the new capability meaningless.
Proposal #1: Reuse the existing formula for determining the total configured output power PCMAX. As a result, the low bound PCMAX_L and the high bound PCMAX_H may increase when the total power PPowerClass,CA signalled by the CA power class is increased.
Observation #4: The MSD would increase if higher Tx power is allowed. However, it’s unnecessary to add more MSD requirements in the specifications, since the higher Tx power for inter-band CA/DC is based on UE’s existing hardware, whose linearity has been verified under PC3 or PC2.
Observation #5: Because of TxD, the per-band power class may change between the single-carrier configuration and the inter-band CA/DC configuration. It’s unreliable to derive the max total power based on the sum of the power classes reported for individual bands (i.e. from ue-PowerClass in BandNR IE).
Observation #6: If the per-band power class is not reported for each constituent band within a CA band combination, a UE may fail the conformance test for the configured transmitted power.
Observation #7: The duty-cycle based SAR solution may not work properly if the network does not have the updated power class information for the constituent bands of an inter-band CA.
Proposal #2: For band combinations, the power class per constituent band should be reported if it’s different from the power class for single-carrier operations (as signalled by ue-PowerClass in BandNR IE).
Proposal #3: Adopt the LUT-method as the solution for enabling higher MOP for inter-band CA, and inform RAN2 about the signaling requirement.

	R4-2201856
	Qualcomm Incorporated
	Higher output power for CA and DC
Observation:  Enabling higher power when combining PC2 and PC3 carriers where the total power is nominally specified as PC2 (PC2+PC3=PC2) is the short-term focus of this work.  However, the solution should be general to enable future power configurations.
Proposal:  Since it is not the intention to define a new power class but rather than enhance the existing power classes, it is proposed that only PCMAX_H, but not PCMAX_L is raised.
Observation:  The WID identifies CA_n1A-n78A (23 dBm + 26 dBm) as an example combination.  For this combination and these Tx power levels, the MSD has already been evaluated [4] and found to be 20.7 dB.
Observation:  The TxD UE is not impacted since signaling will be available to indicate whether higher output power is supported by the device.



Topic #1: Scope
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Many companies suggest clearly defining and reducing the scope of work for Rel-17 due to the short time frame, but at the same time, most companies also recognize the benefit of a scalable solution for future power configurations.  All companies expressing a view could agree to including PC2+PC3 nominally combined as PC2.  In addition, some companies wanted to also include PC5+PC3, PC3+PC3, PC2+PC2, PC2+PC1.5 but there are not necessarily any actual band combinations defined in the spec today that reflect some of these power aggregation configurations.
Open issues summary
Sub-topic 1-1 Minimum scope PC3+PC2
Moderator suggests including 23+26 nominally combined as PC2 as part of the scope.  Is this agreeable?
Sub-topic 1-2 Additional scope and scalability
Companies proposing additional power aggregation configuration, please identify the configuration, the nominal combined power class, whether there are any defined band combinations with this power configuration. 
Additionally, companies provide input on guidance or rules on future scalability for scope.  For example, should PC2+PC2 be in scope if there is already a defined PC1.5 power class?  Why or why not?
Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 Minimum scope PC3+PC2
	Company
	Comments

	Nokia
	Agree with focusing on PC3+PC2 given that remaining number of meetings are two including this meeting.

	Apple
	PC2 has been defined with nominal maximum output power at 26 dBm. Specifying 23 dBm + 26 dBm nominally combined as PC2 would cause confusion with the conventional PC2 definition. In our view, the intended feature is to emphasize on each constituent band’s maximum output power capability. There is no need to use combined power to tie with a conventional power class definition which has primarily been defined based on the single PA power capability. 

	Huawei
	If the intention of the minimum scope is to reduce spec changes and ensure WI completion, it’s reasonable to specify only a few power configurations at first, for example PC3+PC2 and probably PC3+PC5 (for NR-U). Other configurations can be added to the specs in Rel-17 maintenance mode after WI completion.
However, the final solution should not be limited to the minimum scope, which is discussed in sub topic 1-2.

	Skyworks
	This minimum scope can be used as an example for increased power and how the signaling may work but even with this the case with PC2 using TxD or not has different “increased power” capabitlity.
In our view there are two approaches:
· Either the UE declares per band combination it power capability per band and thus it can be different than the single band case
The increased power level is derived from the single band per band power class but if TxD is signaled then 3dB lower power is assumed for this band. This can only work if TxD is never signaled for 2Tx implementations with at least one full power PA. If this restriction is not applied then the first solution is preferred.

	Qualcomm
	PC3+PC2 as minimum scope is acceptable for Rel-17 work item completion.

	Ericsson
	We agree with the proposed PC3 + PC2 minimum scope, this is not yet supported by existing power-class signaling and would allow higher power for many FDD + TDD combinations. 

	Samsung
	Agree with moderator’s suggestion focusing on PC3+PC2 for Rel-17

	OPPO
	PC3+PC2 can be included but not clear the meaning of “minimum scope” does that mean only this power class combination included?

	CHTTL
	We also support the proposed PC3 + PC2 minimum scope.

	AT&T
	PC3+PC2 as minimum scope to complete the Rel-17 WI is acceptable as long as the framework is available for further extension. We tend to agree with Apple that specifying 23 dBm + 26 dBm nominally combined as PC2 for this WI would cause confusion with the conventional PC2 definition. The case of PC3+PC2=PC2 is already covered by Case B. The intent of this WI is to allow higher output power than PC2 allows. In either case, we may need to update the terminology such that the outcome of PC3+PC2 in this WI is differentiated from Case B.

	Xiaomi
	Support focusing minimum scope PC3+PC2 first, but the solution shall be future-proofing.

	ZTE
	Ok to fousc on PC3+PC2 to complete the WID. It is also align with one of the objecives in the WID.
· Example combination as CA_n1A-n78A (23dBm+26dBm) is considered when specifying the band-combination specific core requirements.



 
Sub topic 1-2 Additional scope and scalability
	Company
	Comments

	Nokia
	We don’t think the same power class x 2 is in scope, i.e., PC3+PC3, PC2+PC2 and PC1.5+PC1.5 are out of scope.

	Apple
	If the new feature is not to use the combined power to tie to a conventional power class definition, then there would be no restriction on any possible combinations based on existing per band power capability. For UE supporting PC3+PC3 for a combination, it can choose to either support PC2 or the new capability. The outcome would be the same if the latter is simply based on per-band requirements. 

	Vivo
	The goal of this WI is to maximize utilization of the existing UE hardware. So far, for inter-band CA, PC 1.5 is not defined.  We only have PC1.5 with dual Tx on single band. Adding PC2+PC2 in the scope is one way to reach the goal. A new power class(PC1.5) for inter-band CA, which hasn’t been defined yet, should also be OK.

	Huawei
	The chosen solution should be scalable to support more configurations, such as those listed in Qualcomm’s paper:
PC2+PC3 = PC2
PC5+PC3 = PC3
PC5+PC2 = PC2
PC1.5+PC3 = PC1.5
PC1.5+PC2 = PC1.5
PC1.5+PC5 = PC1.5

	Skyworks
	We believe PC3+PC5 and PC3+PC2 are the minimum we need to agree on. But PC5+PC3 can also be PC2 as pout can be higher than 23dBm. But if we have clear rules for 2Tx in one band we can have a generic solution. Regarding removing PC2+PC2 I guess I DO not understand since there is already  PC2 inter-band combinations in the spec with one band using PC1.5 at 29dBm. So if we already have accepted those it is already and  PC2 “increased power” case at 29dBm. This is why I believe that even if we restric the scope we need an signaling framework that enables any inter-band power class with up to 3dB higher “increased power”

	Qualcomm
	We think that there are a set of power classes that are already defined (PC5, PC3, PC2, PC1.5, PC1) recognizing that all of these power classes may not yet be applicable to CA and DC.  The idea of increasing MOP is not to replace these power classes or not to enable a different way to achieve the same power classes but instead to allow for a UE supporting one of these power classes to transmit with a little more power if it is hardware capable.  Thus, PC2+PC2 should not be in scope since the 29 dBm should be categorized as PC1.5 instead where PC1.5 for CA still needs to be defined (but not by using this idea of increasing MOP).

	Ericsson
	The cases listed by Huawei are already supported by exiting power class signaling for both DC can CA. Adding PC3 + PC2 would be useful addition for many band combinations. It is recognized that requirements are not specified for all of cases listed but this would not depend on the signaling.

	Samsung
	RAN4 has discussed other combinations like PC3+PC3, PC2+PC2 in other WIs, and better to wait for the signaling method. PC2+PC1.5 needs another discussion that is out of scope.

	OPPO
	The power class in each band should not exceed the power class of band combination as discussed in R4-2201278 since the MSD for harmonic, harmonic mixing and cross band isolation interference testing are all based on the max power.
If UE is allowed to transmit higher power than the power class by increasing the power class higher limit, then interference might also be increased. 
For example, UE is PC3 in band A + band B with 26+23 PAs, and has harmonic interference from band A to band B. In current spec, this PC3 UE will transmit at most 23dBm power in band A and the MSD in band B can be met. Once the power class high limit is lifting according to the max power in each branch, then this UE can transmit 26dBm in band A, and the harmonic interference to band B will be increased and the MSD needs to be increased too.
Therefore, our suggestion is:
PA configurations of PC2+PC1.5, PC3+PC2 and PC5+PC3 for band combination power class PC1.5, PC2 and PC3 respectively

	AT&T
	We agree with the comments from Qualcomm and Nokia. Although, we are not sure that PC1.5+PC1.5 is worth mentioning at this point since this would exceed the definition of PC1.

	ZTE
	Considering max. 2Tx in Rel-17, so for inter-band UL CA/DC, it may not possible to implement PC1.5 + PCx as inter-band UL CA/DC. Also tend to agree with Nokia that same power class x 2 is not in scope.

	T-Mobile USA
	We don’t agree with Skyworks comment “since there is already  PC2 inter-band combinations in the spec with one band using PC1.5 at 29dBm.”  That is not accurate. We do not currently have PC2 inter-band uplink combinations with one band using PC1.5 in 38.101-1. What we have is single band, single CC uplink PC1.5 with downlink CA. 
This is the heading of Column 2 from Table 5.5A.3.1-1:
Uplink CA configuration or single uplink carrier10 
An example entry in column 2: 
n418,9
CA_n41A-n66A8

NOTE 8: 	Power Class 2 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination
NOTE 9: 	Power Class 1.5 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination 
NOTE 10: 	Only single uplink carriers with power class other than PC3 are listed.
n418,9 is single carrier n41, NOT uplink CA. Maybe there is confusion because Note 9 says “uplink combination of single uplink carrier?” Maybe we should change note 9 to say:
NOTE 9: 	Power Class 1.5 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination

	Skyworks
	PC1.5 is not defined for inter-band CA which is what we are discussing. Regarding PC1.5 being limited by inter-band CA power class or not in 1CC case it needs further discussion because what happens when only one CC has RB allocation in a 2UL case if this is the PC1.5 band? is it the band PCmax or the CA PCmax that applies? 


 

Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1-1
	Tentative agreements:
The vast majority of companies agree to include PC3+PC2 in scope of the work item.
Candidate options:
Recommendations for 2nd round:  No further discussion on PC3+PC2 as minimum scope.  The scope can still be increased based on agreement, but at least PC3+PC2 will be included and is the focus for completing the WI.

	Sub-topic #1-2
	Tentative agreements:The vast majority of companies wanted a scalable solution to enable future power aggregation configurations, but there was no agreement on exactly which power combinations should be included or excluded.
Candidate options:
Power configurations consisting of 2x the same power class shall be excluded
Power configurations where the sum power is already one of (PC5, PC3, PC2, PC1.5, PC1) shall be excluded
Power combinations including one carrier which is PC1.5 shall be excluded for Rel-17
Recommendations for 2nd round:  Further discussion.  Are any of the candidate options agreeable (they are not mutually exclusive, you can agree to more than one of them)?  They are also not meant to be exclusive, there may be other guidelines/rules agreed in the future but those future rules should not contradict with any agreement we can reach this meeting.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Sub topic 1-1 Minimum scope PC3+PC2
No further discussion
Sub topic 1-2 Additional scope and scalability
	Company
	Comments

	Nokia
	We’d like to say that it is not easy to agree with all the possible future power aggregation cases now. It must be ok to agree with a part of it.
We rephrase our previous comment on this sub-topic in a following way.
At least “N” x the same power class is out of scope of this increasing the maximum output power feature. “N” is an integer more than one. They are specified as conventional power class. The power aggregation cases not following “N” x the same power class can be discussed and introduced on a case-by-case basis if necessary. 

	Qualcomm
	We can agree with “Power configurations where the sum power is already one of (PC5, PC3, PC2, PC1.5, PC1) shall be excluded”
On Nokia’s proposal, for the case of N=2, it is almost the same as the above condition since the power classes have been generally defined to be 3 dB apart so we are ok.  However, if we have 14 dBm + 14 dBm, there is currently no 17 dBm power class.  I assume Nokia then prefers a new power class for 17 dBm if it is requested.  We don’t have a strong view on that.  Also, in the future for possible case N>2, we aren’t ready to exclude those yet.

	Apple
	The method defined in this WI should be scalable to any per-band power combinations, including same power class in both bands such as PC2 + PC2. The spirit for having this WI is to introduce a feature which is not tied to the conventional way for defining a specific power class for each every power combination. Otherwise, we would fall into the usual route for defining power classes which is rather inefficient, and this WI would seemingly become useless.

	Vivo
	To maximize utilization of the existing UE hardware and inter-band CA PC2 UE already has PC2+PC2 in Rel17. It is an easy way to increase max power instead of waiting for inter-band CA PC1.5 UE. We prefer to include PC2+PC2.
This feature is optional, it’s no harm to have inter-band CA PC1.5 UE in the future. And when we have both features: increasing the upper limit and inter-band CA PC1.5, the implementation will decide which is better. So far, we can fully utilize the existing rel17 UE hardware, and have more implementation flexibility for the future.  

	Huawei
	The guidelines proposed by Nokia and Qualcomm sound reasonable. We tend to agree that if the output power is already covered by the conventional power classes, it should not use this new feature. 
On the other hand, it might be difficult to prevent a UE from abusing the new capability in the field, particularly if Pcmax_L is not changed. For example, a PC2 UE with 26+26 PAs may wish to use this new feature simply to obtain a more relaxed Pcmax range.

	Skyworks
	we do not understand why PC3+PC5 NRU would not be in scope of “increased power” for  PC3 inter-band combination. At least the mechanisms put in place should apply. My understandin of our tentative agreement is that increased power scope is up to 1.8dB above inter-band power class declared.
And tis needs to account for cases where 2Tx is used in one or two bands: in the case of PC1.5 and PC2 with 2Tx in one band, when configured for 2 band UL the PC1.5 and PC2+TxD uses only one PA. thus our understanding of 23+26 scope is that this is the scope in 2 band UL configuration AFTER accounting for the 2Tx limitation ie:
· UE with PC3 in one band and PC1.5 in another band is considered as 23+26 
· UE with PC2 in one band and 2TxPC2 in another band is considered as 23+26 
UE with PC1.5 in one band and 2TxPC2 in another band is considered as 23+26



Summary for 2nd round
Sub topic 1-2 Additional scope and scalability
There was no clear agreement on establishing rules or guidelines for future scalability beyond the minimum scope of PC3 + PC2.  Some companies did not want to include combinations of the same power class, i.e., PC2 + PC2, while other companies did.  The combination of PC3 + PC5 NRU was pointed out to be essentially the same as the already agreed PC3 + PC2, so no apparent reason to not include it.  And, finally, there was a comment that clarification is needed for cases when a single carrier maximum output power is achieved by TxD (for example, PC1.5) and then combined with another carrier.

Topic #2: PCMAX_L
Main technical topic overview. The structure can be done based on sub-agenda basis. 
It is well understood that a sum approach would raise PCMAX_H.  However, there are differing views on whether PCMAX_L should also be raised.  The justifications are summarized below
Do not raise PCMAX_L
· Since the combined power class is maintained (i.e., a new power class is not defined), then PCMAX_L needs to be kept according to the power class
· Since PCMAX_L is not raised, then MPR, A-MPR, MSD do not need to be re-evaluated.  Timeline for Rel-17 can be met.
· Keeping PCMAX_L enables greater flexibility in UE implementation
Do raise PCMAX_L
· Raising PCMAX_L ensures that system benefit of higher power is realized by mandating the UE to be able to transmit higher power.  It makes the capability signaling meaningful.
· Raising PCMAX_L is similar to defining a new power class.  A new power class would be a straightforward implementation of the idea to increase MOP.
Both views have merit in their justifications.   Considering that more companies favored not raising PCMAX_L, can we accept this as the way forward?  Can we also consider the idea (Nokia R4-2200454) of adjusting MOP tolerance to improve output power?
Open issues summary
Sub-topic 2-1 PCMAX_L
Can companies agree to keep PCMAX_L as the way forward?  Should we also consider the idea of adjusting MOP tolerances to improve output power instead of PCMAX_L?
Sub-topic 2-2 Existing signaling with new power class
The maximum output high power limit can also be raised with existing power class signaling but defining a new power class.  A new power class would have the effect of raising both PCMAX_H and PCMAX_L.
Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 PCMAX_L
	Company
	Comments

	Nokia
	Though we understand and share the concern raised by Huawei in the last meeting, we could accept either keeping PCMAX_L or eeping PCMAX_L with a little bit tighter MOP lower tolerance for the sake of progress if the majority prefers to keep PCMAX_L.

	Apple
	If per-band based requirements are specified for the new feature, the UE only needs to fulfil the PCMAX limits for each constituent band, but not the PCMAX limits for the power sum. In that case, there would be no concern on tying the requirements to a conventional power class definition. Tying the requirements of the intended feature to a conventional power class with further manipulation on the upper or lower tolerance would further complicate the issue and may need to be exercised for each different power combination.

	Vivo
	To simplify the spec, keep Pcmax_L and no need a new tolerance.

	Huawei
	As pointed out in both our paper and InterDigital’s paper, the lower limit of the CA power Pcmax_L will increase naturally when the full power of each band can be utilised. It’s crucial to recognise the role of the min() function in the formula, which ensures Pcmax_L will never exceed the sum of per-band lower limit Pcmax_L_f,c.
Furthermore, Nokia has made the following observation in their paper:
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).
In our view, if the artificial limit of Ppowerclass, CA=26 dBm is lifted, Pcmax_L=23+26=27.8 without considering any reductions from MPR/A-MPR/p-max. And Pcmax_H=27.8. As per current spec, the tolerance for these CA power levels would be +2/-3, resulting in the min level=24.8 dBm<25.1 dBm. This is more relaxed compared with Nokia’s proposal.
Additionally, if Pcmax_L is not changed, any existing UEs can readily declare the new capability, which would make the new feature less meaningful.

	Skyworks
	We agree with Apple that the UE should be allowed to reach PCMAX_L of power class declared for each band (and accounting for TxD is any) and that should be enough.

	Qualcomm
	We prefer that PCMAX_L is not raised since the nominal power class still applies to the combination.  But we are not sure about the proposal to adjust the MOP tolerance.  The tolerance is defined in a table as THIGH(Pcmax_H) and TLOW(Pcmax_L) so the table may need to be extended for larger values of Pcmax_H, but since Pcmax_L is not changed, then the TLOW would also not need to be changed.

	Ericsson
	We propose to change both the lower and upper limits of PCMAX: the higher limits should indicate a higher power capability of the UE. This would not be ensured if the lower limit is not modified. If not supported by the UE, then the higher power class for a CA or DC combination is not indicated.

	Samsung
	We agree to keeping PCMAX_L  and focus on the uppers limit since the nominal power class is still there as Qualcomm mentioned.

	OPPO
	We prefer keep Pcmax_L unchanged. Pcmax_L is calculated from Ppowerclass which is the nominal value of power class, e.g. PC2=26dBm, rather than the higher Tx power. And once the power class is same.

	Xiaomi
	We prefer PCMAX_L is not changed

	ZTE
	We prefer keep Pcmax_L unchanged to compliance to the nominal power class (IE powerclass reporting.)



 Sub topic 2-2 Existing ignalling with new power class
	Company
	Comments

	Nokia
	A new power class for every single power class combination would not be realistic in terms of RAN4 workload, though we are ok to keep defining conventional power classes for cases like the same power class x 2 or x 3.

	Apple
	In our view, we only need to define a new conceptual (virtual) power class to indicate the requirements are per-band based and to differentiate from the conventional power classes. There is no need to introduce all the possible UL CA power compositions with the corresponding new power classes for inter-band UL CA.

	Vivo
	In our understanding, increasing PCMAX_H is per band combination. In most cases, only some of the band combination can reach the power aggregation. If all the possible UL CA band combination are supported 27.8dBm, it seems a strict requirement for UE implementation, and the benefit of this WI is limited.

	Huawei
	It’s not clear about the scope/content of this sub-topic. If the “new power class” is similar to the conventional power class definition for single-band, we prefer not to use it.

	Skyworks
	As explained in first issue we either have an inter-band per band power class declaration (that can be different than the single band power class) or have agreed rules for TxD that will allow to derive a virtual per band power class that is used for the PCmax limits.

	InterDigital
	We agree with HW analysis. Per band Pcmax is not changed, only the combined Pcmax will affect Pcmax_L. Keeping the same Pcmax,L, in our opinion will need to have the old power class per band combination in the equation. This would just increase the Pcmax CA range but will not say much about this UE capability when tested.
On the other hand, we propose to define the Ppower class outside of the equation, whatever definition would take. This will preserve the equations and would secure scalability for future work.

	Qualcomm
	If a new power class is used instead of a sum approach, the number of new power classes, MPR, A-MPR, MSD tables, etc., could be very large.  The sum approach seems to be a more efficient solution.

	Ericsson
	Existing signaling of power class means that the powerClass is extended with a new value for PC3 + PC3 similar to the extension powerClass-v1610 indicating PC1.5 for a DC or CA band combination.
How would the sum method or power class 0 reduce the RAN4 workload? It would only make applicable BC tolerances more unclear, but yet affect the PCMAX in the same was as the exiting BC power class. The network and the UE will have to support the legacy signaling anyway. 
We see no reason to indicate a complex look up table with information that can be retrieved using legacy signaling. 

	OPPO
	We prefer to keep same power class with capability signaling of raising higher limit of Pcmax.

	Xiaomi
	It depends on whether the new requirements i.e. MOP and MSD is needed or not and how to define those requirements. If those requirements are needed and defined for each total power, reusing the existing power class is acceptable for us. Otherwise, A new IE or a conceptual power class (PC0) seems simpler.

	ZTE
	We share the similar view with OPPO. We think current RAN2 signalling design i.e. IE powerclass would not be impacted. Keep the same power class with additional capability signaling of raising higher limit of Pcmax, if the additional capability signaling for a PC2 UE is absent, then this UE will not be supported to lift the power limitation and keep as 26dBm.



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #2-1
	Tentative agreements:The majority of companies prefer not to raise PCMAX_L, but only PCMAX_H for the combined power.
Candidate options:
Recommendations for 2nd round: Since the majority of companies prefer not to raise PCMAX_L, then the moderator proposes that those companies who do want to raise PCMAX_L convince the majority that it is necessary.  Capture agreement based on majority view to raise or not to raise PCMAX_L by the end of the meeting.

	Sub-topic #2-2
	Tentative agreements:The majority of companies prefer not to define new power classes.  However, there is no clear agreement on what signaling is needed.
Candidate options:
Recommendations for 2nd round:No further discussion.  Capture agreement based on majority view that new power classes would not be defined in this WI.  The details of signaling can be further discussed in sub-topic 5-1.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Sub topic 2-1 PCMAX_L
	Company
	Comments

	Nokia
	Companies’ who like to keep PCMAX_L need to answer the question from Interdigital or Huawei, i.e., how can we identify if this band combination with this feature(23+26) can transmit higher than PC2? 
We just offered an alternative to tighten lower tolerance to make this feature better than the conventional one since no one answers this fundamental question. 
This is not preference discussion from our perspective.
If we keep PCMAX_L  as it is, then, this feature is defined in a following one.
Taking a power class 2 is an example, no one knows if the total power of PC3+PC2 band combination with this new feature surely brings higher power than PC2 while at least the feature guarantees that the band combo with this feature is allowed to transmit higher than conventional PC2.
If this is what we want, that’s it… 

	Qualcomm
	We recognize the drawback that has been shown by Huawei and InterDigital in case Pcmax_L is not raised.  The original motivation was to fully enable the hardware but not to create a new power class or create new requirements that the UE must meet.  So, at least for Rel-17, we are ok to accept the drawback that the feature is not testable in a worst case sense (i.e., at Pcmax_L).  Further optimization may be considered in the future if desired.
Therefore, we agree with the comment “If this is what we want, that’s it…”

	Apple
	The “sum” method with PCMAX_L kept at the existing power class which the moderator’s summary was leaning to has a couple of issues as below:
1. The “summed” power (23dBm+26dBm) has a different power rating than PC2 (26dBm) which would cause confusion in power class definition (already mentioned in first round).
2. Any power combination where the PUMAX falls into the PCMAX range could all be called as PC2 with the increased power limit capability, including PC3+PC3 and PC5+PC2. As a result, we would end up with no differentiation among (PC3+PC2), (PC3+PC3), and (PC5+PC2). In that case, we could simply increase PC2 upper tolerance without any other specifications change nor any capability signaling and close this WI right away. But I doubt this was the intention.
3. With the “sum” method, if we only look at the power sum requirement, assuming the band with 26dBm capability can truly transmit up to 26dBm, in that case, the other band can actually transmit at a very low power and still pass the total power requirement. I also doubt this is what really want. To prevent such issue from happening, we still need to check each constituent band’s PCMAX under UL CA to ensure each band can deliver the expected power. In the end, we would only need to check each band’s PCMAX, and as long as each band’s PCMAX is met, the “sum” should also meet the requirement. Therefore, in our view the per-band requirements should the one to be concerned, but not the “sum”. For the feature of this WI which we intend to achieve, the power “sum” is truly redundant. And that is what we have been iterating since the idea was brought up.  

	Huawei
	First of all, let’s think about the consequences if Pcmax_L is not changed.
1) The new feature cannot be verified. A UE can pass the configured power test without actually transmitting higher power. This has been pointed out repeatedly by different companies.
2) Any UE can claim the capability. Because of #1, even a 23+23 PC2 UE can claim the same higher power capability as a 23+26 UE without failing the test.
Note that the feature is not mandatory. An unverifiable, non-differentiating, optional capability, is this really “what we want”?
On the other hand, if we allow Pcmax_L to change via the existing formula, the demand on the output power would be still determined by the sum of per-band capability because of the min() function in the formula. The per-band MPR, A-MPR still apply. Below is a simplified example for 23+26.
	MPR for band A
(dB)
	MPR for band B
(dB)
	Pcmax_L (old)
(dBm)
	Pcmax_L (new)
(dBm)

	2
	2
	25.8
	25.8

	1
	1
	26
	26.8

	0
	0
	26
	27.8


It can be seen that:
1) If relatively large MPR is allowed (e.g. for  edge region or high order modulation), Pcmax_L will be the same;
2) If little MPR is allowed (e.g. inner region for BPSK/QPSK), Pcmax_L is hard-limited to 26 dBm as per current spec, while the new method still deducts MPR from per-band power  and set the sum as Pcmax_L. Since less MPR is needed, Pcmax_L is increased.
In summary, Pcmax_L is not always increased. When it’s increased above nominal power class, it’s because less MPR is needed. Therefore, if a UE can meet the per-band output power requirements, it can also meet the new Pcmax_L limit w/o difficulty.



Sub topic 2-2 Existing signaling with new power class
No further discussion
Summary for 2nd round
Sub topic 2-1 PCMAX_L
Views on PCMAX_L did not change during the second round.  Main argument against raising PCMAX_L seem to be that increasing MOP is seen as an optional enhancement of the nominal power class and since the nominal power class is kept then PCMAX_L should also be kept.  Main argument for raising PCMAX_L is that otherwise, the enhancement is not testable and the performance is not guaranteed even if signaled.
Topic #3: MSD
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Increasing transmit power naturally implies more noise and the possibility of larger MSD.  Many companies recognized that the MSD for 2UL IMD might be impacted, but the MSD’s for harmonic, harmonic mixing, and Tx-Rx separation would not be impacted since the power classes per carrier are not increased and therefore MSD’s caused by single carrier have already been specified.
For 2UL IMD MSD, some companies observed that the side condition for MSD is that the Tx power for each carrier is limited to min(20, Pcmax_L) or min(23, Pcmax_L) so that if Pcmax_L is not increased, or even if it is increased, the MSD is not impacted.  Another perspective is that requirements of MSD for different power aggregation configurations do not need to be specified since the MSD for the nominal power classes, i.e., PC3 and PC2, are sufficient.  The outcome is that 2UL MSD does not need to be re-evaluated.  If a new power class is defined for the combined power (i.e, a new power class for 27.8 dBm), traditionally there are MSD tables for each power class.  Would that still be the expectation?
Open issues summary
Sub-topic 3-1 Single carrier MSD
Can companies agree that single uplink carrier MSD due to harmonics and harmonic mixing (i.e., sub-clause 7.3A.4 of 38.101-1), and MSD due to cross band isolation (i.e., sub-clause 7.3A.6 of 38.101-1) do not need to be considered?
Sub-topic 3-2 Dual UL IMD MSD
Do companies agree that 2UL IMD MSD does not need to be re-evaluated (either due to the existing side conditions on the requirement or that the requirement is already specified for the nominal power classes)?  If a new power class is defined for the combined power, would new MSD need to be defined, a new MSD table?
Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1 Single carrier MSD
	Company
	Comments

	Nokia
	It should be considered since they are used when 23+26 fallbacks to 26 dBm single band operation as inter band DL CA or only the band with 26 dBm is being activated during UL CA. 

	Apple
	There should be no confusion on the MSD requirements for single UL CA combinations, and we agree there is no need to reconsider them with the intended new feature.

	Huawei
	We agree with the moderator’s observation that those MSDs have already been defined, or to be defined under corresponding band combination WIs.

	Skyworks
	In the PC2 inter-band WI the single UL (up to PC1.5 single UL) are considered including MSD, so this PC1.5 at 29dBm  is already an “increased power” case that needs the PCmax_H to be increased to be able to work. So even if those MSDs for PC1.5 1UL are already agreed, to actually work the increased power framework is needed to enable them.

	Qualcomm
	Agree that single carrier MSD’s are not impacted.  It is the 2UL MSD that needs consideration.

	OPPO
	That depends on some precondition.
For example, UE is PC3 in band A + band B with 26+23 PAs, and has harmonic interference from band A to band B. In current spec, this PC3 UE will transmit at most 23dBm power in band A and the MSD in band B can be met. Once the power class high limit is lifting according to the max power in each branch, then this UE can transmit 26dBm in band A, and the harmonic interference to band B will be increased and the MSD needs to be increased too.

Therefore, our proposal is to exclude the above situation, and only consider PA configurations below the total power class, for example PC2+PC1.5, PC3+PC2 and PC5+PC3 for band combination power class PC1.5, PC2 and PC3 respectively. And do not consider cases like PC2+PC3 for total band combination power class PC3.

	CHTTL
	It seems that single UL carrier MSD’s are not impacted or to be defined under the PC2 basket.

	AT&T
	Single carrier MSD has already been evaluated and is not impacted by this WI.

	Xiaomi
	MSD for single UL doesn’t need to be reconsidered since when deriving MSD value due to cross-band isolation, harmonic and harmonic mixing, the UL power configuration has already referred to per band power class. However, for FDD band, we need to limit to PC3, since there is no PC2 for FDD band is considered for inter-band CA case.

	ZTE
	Only 2UL IMD MSD should be considered for this topic. No impact on single carrier MSD.



 Sub topic 3-2 Dual UL IMD MSD
	Company
	Comments

	Nokia
	In principle, it should be re-evaluated. If, however, higher power is handled as UL Power enhancement of PC3+PC2 to be somewhere between conventional PCs such that PC2 <=PC2+PC3<=PC1.5, we could accept majority views. At least it would be great if 3GPP could capture expected MSDs with some formulas in a TR. 
If a new power class will be defined, all the MSD should be re-evaluated since that is not somewhere between.

	Apple
	The 2UL IMD MSD requirements can base on either (23dBm+23dBm) or (20dBm+20dBm) UL power configuration as already specified for the same PC2 or PC3 combination. To our understanding, PCMAX_L,f,c in min(+20 dBm, PCMAX_L,f,c) for the MSD UL power setting does not really mean the maximum output power lower limit of the carrier, but more like PUMAX,c . For PC3 combinations, most likely 20dBm would be the UL power to be configured for 2UL IMD MSD requirements. Since (PC2+PC3) implementation is very likely already available for many FDD+TDD or TDD+TDD PC2 combinations. The PC2 MSD requirements can certainly be reused for the same combinations with the (PC2+PC3) capability.

	Huawei
	Firstly, MSD will increase if the Tx power is increased. This is not caused by the increase of Pcmax_L, but rather Pcmax_H. For PC2 CA, the worst case 2UL IMD is caused by 23+23, while for PC3 CA it’s 20+20. If Pcmax_H is increased to 27.8, the worst case would be 23+26 for 2UL IMD.
On the other hand, the increase of Pcmax_H is based on UE’s existing hardware. The WI is about fully utilizing the existing power capability, not demanding new PAs, duplexers, filters, etc. 
As seen in the example calculation for CA_n1A-n78A in R4-2015190, the same RF model parameters are used for both 23+23 and 23+26. The resultant MSD for the latter is surely higher than the former. However, it does not require higher IP4 or isolation values for the UE.
Since the UE linearity requirements won’t be tightened or relaxed, we do not think the 2UL IMD MSD needs to be re-evaluated.

	Skyworks
	Since for 2UL MSD, power sharing is used for the two carriers, there could be multiple cases for 23+26: 23+23=26dBm (equal power) or 21.3+24.3=26dBm (equal back-off). 
In our view the best is to take equal power split and this should already be covered by the PC2 TPs (without increased power). One must just accept that MSD can be different for different power split. So the main question is whether we need an MSD for 23+26 case or just accept that MSD will be higher in that case and then MSD is only specified and tested without the increased power capability (if so we need to inform RAN5 for test conditions)

	Qualcomm
	We do recognize that if the power is allowed to increase, the actual MSD may also increase.  However, due to the side conditions for the MSD requirement then the specified MSD does not increase.  Also, as pointed out by other companies, the fundamental linearity for 2UL is already specified at nominal power levels so specifying an additional MSD for the slightly higher MOP may not be of much value.  

	OPPO
	Agree that with higher Tx power the MSD will be higher. However, requirements are based on some conditions, with that to test UE whether it can meet or better than the requirements. Therefore, with current Pcmax_L used in the MSD definition, no need to further review or define new MSD.

	Xiaomi
	In theory, if the maximum total power of UL configuration is increasing, the MSD requirements should be reconsidered for 2UL IMD case. Current requirements in the spec only apply with current side condition is not changed.

	ZTE
	Agree with SKW that multiple cases would be foreseen to up to 26dBm. However, considering the note of min(+23 dBm, PCMAX_L,f,c), equal power split was adopted when RAN4 calculated/derived the MSD. In our understanding, whether or not PCMAX_L,f,c is incresed would not impact the MSD. It should be noted only one MSD value was defined for CA_n1A-n78A with differernt power configuration of n23+23dBm and 23+26dBm in the spec.
Considering many of  PCx combination, it is difficult to defined the min(+X dBm, PCMAX_L,f,c) for all of the power configuration cases, also it might be unrealistic to re-evaluate the MSD values for all the possible power configurations, it would cause cumbersome specification. So by using the same note of min(+23 dBm, PCMAX_L,f,c), there is no need to re-valuate 2UL IMD MSD.


 

Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #3-1
	Tentative agreements:The majority of companies believe that single carrier MSD does not need to be reconsidered.
Candidate options:
Recommendations for 2nd round:No further discussion.  Capture the agreement that single carrier MSD does not need to be reconsidered in this WI.

	Sub-topic #3-2
	Tentative agreements:The majority of companies agreed that the MSD may increase due to higher Tx powers, but also agreed that it is not necessary to reconsider the 2UL MSD specification.
Candidate options:
Recommendations for 2nd round: No further discussion.  Capture the agreement that 2UL IMD specification does not need to be reconsidered in this WI.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Sub topic 3-1 Single carrier MSD
No further discussion
Sub topic 3-2 Dual UL IMD MSD
No further discussion

Topic #4: TxD UE
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Some companies raised a concern that a UE which implements a higher power class in a single carrier with TxD would not be able to achieve the same power when the carrier is aggregated with another carrier since it would require 3 PA’s.  Possible solutions to this concern were presented in various contributions
1. An optional capability signaling for power aggregation means that the TxD UE could be accommodated.  If the UE does not support power aggregation for any reason (including TxD on one of the carriers), then it would not signal the capability.
2. Signaling of the per carrier power class along with TxD signaling provides the necessary information on the power aggregation capability of the UE.  
3. By expanding the existing power class signaling to include not only the combined power class but also the per carrier power classes, the power aggregation capability of the UE can be known.
The majority of companies seemed to support option 1.
Open issues summary
Sub-topic 4-1 TxD UE
Can companies agree to option 1?
Companies views’ collection for 1st round 
Open issues 
Sub topic 4-1 TxD UE
	Company
	Comments

	Nokia
	In Rel-17 time frame, the option 1 is enough. 

	Apple
	This issue is generic to all inter-band UL CA and DC combinations which is not necessarily to be resolved in this WID. The issue will also be discussed in email thread [139] for Rel-17 feature list.   

	Vivo
	Option 1

	Huawei
	We support option 3. As proposed by several companies, new signaling is needed to indicate the per-band power class in a band combination. The LUT-method in our paper is a simple extension of the existing signaling mechanism, which is able to resolve the ambiguity of per band power class and increase the CA power limit in one go.
Note that the sum-method or its variants depend on the per-band power class information to determine the CA power limit. Since TxD could cause ambiguity in this information, we disagree that TxD be excluded from the discussion of this WI.
Regarding option 2, one exception is 23+26 dBm. A UE equipped with a PC3 and a PC2 PA may declare PC2 on both band x and y for single-band operations without TxD indication. However, for CA_x_y, the UE can only deliver up to 23+26=27.8 dBm. Without explicit signaling, the network or TE cannot determine the correct power class per band under CA mode.
There’re other proposals on deriving the per-band power class for band combination using complicated rules based on TxD or UL MIMO signaling. In our view, such methods are error-prone and difficult to extend. Explicit signaling such as the LUT-method is hence preferred. 

	Skyworks
	Proposals in our paper is there to resolve ambiguity for TxD cases and this is needed because 3Tx is not in scope of R17 thus any band that requires TxD to meet its power class has to fall back 3dB when used in a 2 UL band configuration. With our proposal and restricting declaration of TxD to bands that do not include a full power PA we can reuse the current signaling to derive PCMAX_H. but if we want a generic solution (especially with 3Tx coming in R18) it may be better that signaling provides the per band power capability per inter-band combination. some further thoughts should also make sure that we understand what happens if there is only one band UL w/wo TxD. So TxD cases still need to be understood for fallback 1Ul cases.

	Qualcomm
	Option 1 solves the problem.  Further optimizations if needed can be considered in future releases if there is interest.

	Ericsson
	Option 3 (with the understanding that modified per-band power classes are included in BC signaling). A solution similar to that used for EN-DC could be used (powerClassNRPart-r16). Then for a supported BC, the UE would indicate that it does not support the NR band power class when configured with the BC. This is a problem also for existing higher power classes. The UE indicating TxD could of course indicate the default PC3 but not attractive if the UE has got a higher power capability for the BC.

	OPPO
	Option 1 is ok, per band combination capability.

	Xiaomi
	Option 1. Since the intention of this capability is to make full use of power class of each band, if the architecture of the UE doesn’t allow this capability, it is not required to report.

	ZTE
	Agree with Apple this issue is generic to all inter-band UL CA and DC combinations which can be discussed separately. For this topic, Option 1 is fine.



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #4-1
	Tentative agreements:The majority of companies believe that option 1 is fine for this WI.  Whether it is needed to identify the UE architecture and how to do it is a more general issue, but for the purpose of this WI, a per-band capability is sufficient.
Candidate options:
Recommendations for 2nd round: Since the majority of companies support option 1 with a per-band capability being sufficient to accommodate the TxD UE, the moderator proposes that those companies who do want to a different approach to signal per carrier capability when configured for CA or DC convince the majority that it is necessary.  Capture agreement based on majority view by the end of the meeting.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Sub topic 4-1 TxD UE
	Company
	Comments

	Nokia
	We understand some of the comments by Huawei meaning that the indicated power class per band may not hold when it is used within a band combination while we don’t agree with the necessity of LUT-method… As we commented in Feature list thread, the issue itself is something generic. This happens even if a UE does not support TxD for a band. We are open to discuss it, but this is not the place, or the conclusion should not affect the completion of this WI. 

	Qualcomm
	We agree with Nokia that limitations due to TxD implementation is a more general topic.  For the purpose of this WI, we think that capability signaling is sufficient.

	Apple
	The issue may not be limited to TxD only. For example, if a UE has only one PC2 PA shared by multiple bands and one PC3 PA also shared by multiple bands. In single UL case, PC2 PA may be switched between Band A and Band B. So both Band A and Band B are declared as PC2 in single band. However, when Band A and Band B are combined to form an UL CA combination, one of the bands can only use PC3 PA. As a result, there would be power class mismatch between single band and the band in a combination.
Nevertheless, this issue is generic to all inter-band UL CA and DC. The solution being considered in the feature list discussions should also be applicable to the feature of this WI. 

	Huawei
	I can see valid points in all the comments above. In particular, as Apple pointed out, even without TxD, a UE equipped with 23+26 PAs may declare 26 on both band A and B, hence the network or TE may use 26+26 to derive the power sum for CA_A_B.
I agree that the power class ambiguity is a more generic issue for band combinations with or without TxD. At least we should acknowledge the dependency between the solutions for this WI and the power class ambiguity issue.
I also acknowledge that the LUT-method is not the only solution that can solve the problem, but its signaling overhead is probably the smallest compared with other proposals. 

	Skyworks
	In the case of PC1.5 and PC2 with 2Tx in one band, when configured for 2 band UL the PC1.5 and PC2+TxD uses only one PA. thus our understanding of 23+26 scope is that this is the scope in 2 band UL configuration AFTER accounting for the 2Tx limitation ie:
· UE with PC3 in one band and PC1.5 in another band is considered as 23+26 
· UE with PC2 in one band and 2TxPC2 in another band is considered as 23+26 
· UE with PC1.5 in one band and 2TxPC2 in another band is considered as 23+26
To solve this either the “dBm” per band account for TxD and is reduced by 3dB as I have proposed in my paper or there is an explicit per band Pmax_H declaration in the context of inter-band CA. Note that in choosing the solution we need to think that in R18 3Tx is a potential new case.


Summary for 2nd round
Sub topic 4-1 TxD UE
The issue is a UE may support a particular power class for a single carrier, but when configured for CA or DC it is not able to maintain that same power class.  This issue was first motivated by a TxD UE that requires 2 PA’s to achieve the single carrier power class but it was observed by another company that there are other UE PA configurations not related to TxD that may suffer the same shortcoming.  Possible solutions to this issue include either explicit signaling of the per carrier power when configured for CA or DC, implicit indication of the carrier power when configured for CA and DC by TxD declaration.  It was also recognized that this issue is not unique to this WI but is a more general problem.  Therefore, it was suggested by some companies that in the context of this WI, a capability indication for increasing MOP is sufficient and that the more general issue related to PA configuration and capability difference between single carrier and CA or DC is outside the scope of this WI.
Topic #5: Other
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Other topics that were raised by contributions in this meeting include aspects on signaling (Ericsson, Huawei, others?) and spec implementation aspects (InterDigital).  There was also a contribution (Apple) proposing that a virtual power class is indicated whereby the combined power is not specified relying on signaling of per-carrier power classes instead.  
SAR treatment was also mentioned in a few papers.  Aspects related to this including duty cycle can be discussed.

Collect comments if any.
Open issues summary
Sub-topic 5-1 Signaling
Sub-topic 5-2 Spec implementation
Sub-topic 5-3 Virtual power class
Sub-topic 5-4 SAR


Companies views’ collection for 1st round 
Open issues 
Sub topic 5-1 Signaling
	Company
	Comments

	Nokia
	Ericsson’s proposal seems an introduction of a new power class based on a conventional way. Huawei’s one seems the conventional one + PA configuration information. According to the approved WF, we should focus on the sum method since the conventional method is well known so that technically there is no point to be discussed that much. At least the conventional method would be still used for power class combinations like PC1.5+PC1.5 but the conventional method would not be suitable for asymmetric power aggregation considering RAN4 workload. Regarding Huawei’s proposal, this makes the number of power classes increase even more so that it’s not a suitable resolution for the issue we are facing. 

	Apple
	In our view, we only need one new signaling parameter to differentiate the requirements from conventional power classes. There is no need to define new power class for every power combination not covered by PC2 and PC3.

	Vivo
	Introducing an optional new signaling per band combination for the power aggregation.

	Huawei
	Disagree with Nokia that our proposed method is a conventional one. Our proposal fits well with the existing power control mechanism with minimal modifications. In terms of determining Pcamx_L and Pcmax_H, it’s not much different from the sum-method. In terms of power tolerance, it re-uses existing CA power tolerance requirements. Moreover, it provides explicit power class information for the component bands.

	Skyworks
	As proposed in our paper we agree that “increased power” can be derived from knowing each band power capability, however this needs to properly manage Txd cases for 1UL and 2UL configurations.

	Qualcomm
	We propose that a new capability is needed per band combination to indicate that the UE is capable of increasing MOP according to a sum approach.  

	Ericsson
	We propose to extend the existing powerClass with a powerClass-v17.x.y indicating at least the PC3 + PC2. No new capabilities other than that needed for the TxD case (needed also for existing BC power classes).

	Samsung
	It needs new single signaling per band combination to accommodate this feature.

	OPPO
	New per band combination capability is ok.

	Xiaomi
	A new per band combination signaling is preferred

	ZTE
	single signaling per band combination is needed.



Sub topic 5-2 Spec implementation
	Company
	Comments

	Nokia
	Regarding Pcmax formula, the formula itself can stay but there must be some texts to explain what will happen if a UE support higher power for a band configuration. More specifically, a note is required to say that PPowerClass is replaced with the sum of per band power class for the band configuration.
Regarding RRC signalling, if the network does not allow the UE to use higher power feature, the network will p-NR-FR1 or by p-UE-FR1 for a band configuration OR P-Max per band for the band configuration so that a new signalling for enabling/disabling the feature is not needed, in our understanding. In some regions or countries, for instance, PC1.5 is not allowed but we don’t have such RRC signalling to enable or disable that power class, but rather the network operators must use the existing signalling to directly cap the total power or cap the power of the respective cells.

	Apple
	Under the new feature where the per-band requirements would apply, there is no need to specify combined PCMAX formula. If the regulatory power limit is equal to or higher than the total power capability of an UL CA combination, then the combination in the region can still be specified with the new feature which would follow the per-band based requirements. If the regulatory power limit is lower than the total power capability of an UL CA combination, then the combination in the region can only be specified with the existing power classes (PC2 or PC3) and the existing PCMAX formula.

	Huawei
	We prefer to minimize the changes to the existing formulas for configured power for CA/DC.

	Skyworks
	The easiest is possibly that the formula is maintained for the mandatory behavior (no increased power) and a description of what changes based on the optional feature AND other signaling  (TxD, power class…whatever we decide) is added

	InterDigital
	Regarding the Pcmax equation we agree with Nokia. As we proposed just to add text explain how PpowerClass CA or DC is defined/derived.
On the other side, our suggestion for RRC signaling for enabling/disabling the feature after UE declares this capability is more related to a more dynamic feature, including a fallback since this may be used in limited coverage scenarios. But we understand that the current parameters can be used if the UE is reconfigured/configured.

	Ericsson
	If the existing BC power class is extended and both limits of the PCMAX are modified to achieve a higher power capability, then no changes in any formulas. For the requirements similar work as any other HPUE power class using the existing framework.



Sub topic 5-3 Virtual power class
	Company
	Comments

	Nokia
	We don’t think we need to discuss this anymore. Roughly, the difference of Apple’s proposal and the sum method is handling of total power in Pcmax.
But we concluded that there is a regulation impact so that capping the total power is needed in the last meeting.

	Apple
	Apple’s proposal stays away from handling the total power in PCMAX which also avoids the confusion in the combined PCMAX_L and PCMAX_H. It is similar to the configured output power specified for CA between FR1 and FR2 as shown below:
[image: Text
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In our view, this is the simplest approach to introduce this new feature for inter-band UL CA into the specifications.

	Vivo
	In our understanding, increasing PCMAX_H is per band combination. In most cases, only some of the band combination can reach the power aggregation. If all the possible UL CA band combination are supported 27.8dBm, it seems a strict requirement for UE implementation, and the benefit of this WI is limited.

	Huawei
	It seems that the virtual power class method abandons the existing formulas for configured power, which is very concerning. As also pointed out by Nokia and Inter-Digital, the network should be able to impose a limit on the total power from the UE.

	SoftBank
	We have the same view of Nokia and Huawei. The way that the network can limit the total power in FR1 is needed. 

	Skyworks
	In any cases, the “increased power” behavior should be optional (as there can be limitations in power management anyhow, ie the platform only has supplies available for up to the total max current of PC2) and when regulation applies the network should be able to instruct such UE to not use the “increased power” behavior. Also with TxD and max 2TX in R17 implications the single band power class cannot be used “as is”. Whatever we call “the solution” it needs to provide clear means to test the capability with PCmax equations.

	InterDigital
	We agree with Nokia and Huawei on this issue.

	Qualcomm
	We agree with Nokia and Huawei and InterDigital.  We can discard the virtual power class now.

	AT&T
	We also agree with Nokia and Huawei.

	ZTE
	We agree with the Nokia and Qualcomm.

	DOCOMO
	We agree with Nokia and Huawei.
As agreed in the last meeting, “Pemax_CA (or equivalent mechanism, P_NR for NR-CA, and there is correspoding parameter for EN-DC as defined in 36.331) needs to be in place to limit total power.”.
If we cannot cap the total power, we have no choice but to set Pemax to each cell so that total power does not exceed regulatory limits, but it has large impact.



Sub topic 5-4 SAR
	Company
	Comments

	Nokia
	At least we need to make sure that what the network should do if only the conventional PC2 duty cycle reporting is reported. There are several options for a UE with a higher power feature. Note that P-MPR is available anyway so that it’s not listed together.
Existing PC2 duty cycle report(reference is 26dBm) only
Existing PC2 duty cycle report(reference is the maximum total power the UE can achieve )
Existing PC2 duty cycle report(reference is 26dBm) + a new higher power duty cycle report
Since the actual achievable power is not known so that scaling is possible but unnecessarily conservative is the UE’s power is less than expected achievable maximum.

	Apple
	The simplest way to handle SAR issue is to keep (per band power class) x (per band duty cycle) no higher than 20 dBm. Nonetheless, other scaling approaches can also be considered.

	Vivo 
	In our understanding, the inter-band CA SAR is based on the single band UE capability maxUplinkDutyCycle-PC2-FR1. For the single band PC2, the reference should be 26dBm only.

	Huawei
	The duty cycle based solution is optional for SAR compliance, while P-MPR is baseline. Some modification on the duty cycle scheme may be needed, but it should not affect the WI completion.

	Skyworks
	Since PMPR is available the WI can be completed but assuming there is clear way to derive the actual per band power capability in the inter-band 1UL or 2UL cases, we also should be able to scale the declared max duty cycle properly.

	InterDigital
	We suggested adding a SAR duty cycle to the UE capability reporting. This may help mitigating the issue.
Also, related to this issue is about MOP measurement when duty cycles are signaled or the present ones (per band). Is the measurement period a radio frame when we have a band combination that involves declared duty cycles?

	Qualcomm
	It has already been agreed that the SAR mechanisms (P-MPR, duty cycle reporting) are already sufficient.  The only change that might be needed is the add new values in the duty cycle reporting list in case the slight increase in MOP is not well accommodated by the existing values.

	Ericsson
	If a UE does not meet the SAR requirements by supported duty-cycle reporting, it would only indicate the BC power class corresponding to this capability. The current HPUE power indication/reporting is very unclear for CA (the UE behaviour unspecified). Adding new signaling that could be covered by existing would only increase the ambiguity.

	Samsung
	We have no strong view. But, in principle, SAR testing is based on per band even for the CA case. So, if we won’t define the duty cycle for every single combination, we can keep the reference as PC2. However, given the feature allows more than 26dBm, we can also think about 35% (50 / +1.3dB) for the reference. 

	Xiaomi
	The dutycycle mechanism for PC2 inter-band CA could be reused, but the equation for the average percentage of uplink symbols may need to be change accordingly.

	ZTE
	It was already agreed that the existing mechanism (P-MPR and dutycycle) are enough. Some modification are needed. Also it would be difficult to scale all the possible power configuration. If the modification on duty cycle can not be achieved agreement, then we think RAN4 can also complete the WID with no conclusion on duty cycle (note P-MPR is always valid.)



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #5-1
	Tentative agreements:Signaling is needed (agreement from last meeting) and that signaling should be per-band-combination.  Other details of signalling have not yet been agreed
Candidate options:
Recommendations for 2nd round:Further discussion on the various options, but it may be difficult to conclude on signaling without having a conclusion on other topics (i.e., would a sum method be used, would a new power class be defined, does TxD UE need special treatment)

	Sub-topic #5-2
	Tentative agreements:Minimal (if any) changes to the Pcmax equations are needed.  However, there may need to be some changes to the definition of terms within the equation.
Candidate options:
Recommendations for 2nd round:Discuss the changes to the definition of the terms within the Pcmax equations and explanatory text.  No further discussion on dynamic RRC signaling is needed.

	Sub-topic #5-3
	Tentative agreements:The majority of companies do not favor a virtual power class
Candidate options:
Recommendations for 2nd round:No further discussion on virtual power class

	Sub-topic #5-4
	Tentative agreements:The agreement from last meeting is that the existing SAR mechanisms are sufficient but some wording change may be needed.  In this meeting, no proposals were provided for the exact wording change, scaling, etc.  
Candidate options:
Recommendations for 2nd round:Companies are invited to propose specific wording changes and/or scaling.  Some companies proposed that since P-MPR is available, the WI can be closed even without such wording changes or scaling.  Is this agreeable?




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Sub topic 5-1 Signaling
	Company
	Comments

	Nokia
	Per band combination capability to lift the restriction is enough and conventional power class is also must be signalled. 
More importantly, in principle, this new capability is agnostic to power aggregation combinations to be introduced in the future. It means this capability is not specific to 23+26, but rather can be used for other aggregation cases like 20+23 etc.,.  

	Apple
	One signaling parameter to differentiate from conventional power classes is sufficient which should apply for all power compositions.

	Vivo
	An optional new signaling per band combination is OK, and the conventional power class is also needed for PCmax_L. 

	Huawei
	We should compare the signaling overhead of different proposals. A simpler but effective design should be favored.

	Skyworks
	We do not think we need to define a new power class per cases, it is enough to either use:
· the “dBm” per band accounting for TxD is reduced by 3dB as I have proposed in my paper (in that case a simple optional capability for “increased power” up to 1.8 (2?) dB above CA power class is enough) 
· or an explicit per band Pmax_H declaration  per band (with 3dB steps as the current PC5/3/2/1.5 cases) in the context of inter-band CA. 
Note that in choosing the solution we need to think that in R18 3Tx is a potential new case. Also the “increased power” capability need to be disabled by the network when regulation prevent to exceed the CA power class.



Sub topic 5-2 Spec implementation
	Company
	Comments

	Nokia
	Regarding Pcmax formula, the formula itself can stay but there must be some texts to explain what will happen if a UE support higher power for a band configuration. More specifically, a note is required to say that PPowerClass is replaced with the sum of per band power class for the band configuration. 
Also, a note would be introduced if a power class, e.g., PC1.5 for a single band is different from power class, e.g., PC2 for the band in a band combination, the UE can report the additional PCs of each band within the UE capabilities of an UL CA band configuration and that, i.e., PC2 is understood to override the power class, e.g., PC1.5 for the single band if necessary. Note that even if we capture a text like this, we don’t think we need to mention TxD.
Note the above example is assuming a following Band A+Band B
Power class for Band A is PC3 as a single band
Power class for Band B is PC1.5 as a single band
Power class for Band A within a band combination is PC3 not to be reported
Power class for Band B within a band combination is PC2 to be additionally reported

	Apple
	In our proposal, there is no change to the existing PCMAX formula for PC3 and PC2 UL CA which should take care the combinations in the country/region where the regulation would limit the total UE power. For the combinations applying the feature of this WI for maximizing the per-band power capability (not subject to total UE power limit), adding the following text (like FR1+FR2 UL CA) is sufficient:
6.2A.4.1.3a Configured transmitted power for Inter-band CA power class 0 

For inter-band UL CA power class 0, UE configured output power specified in clause 6.2.4 applies for each constituent band respectively.  

	DOCOMO
	We have questions and concerns on option 3 proposed by Apple in the following WF.
R4-220xxxx WF on increased output power for CA DC_v02_EAB_Apple.docx

Option 3
For combinations subject to total UE power limit by regulation, existing PC2 or PC3 applies. There is no change to PCMAX formula.

Does this mean that we introduce PC0 to only specific band combinations?
I wonder how we handle band combinations that are expected to be used in both countries where the regulation limits the total UE power and countries where the regulation does not limit, for example, Japan and US. Japanese operators cannot agree to introduce PC0 to the band combinations, but US operators must want. So. there would be a conflict.
Another concern is that with new spectrum allocation in the future, it is expected that new band combinations will be operated. But if the band combination has already defined PC0, the operator in the region where the regulatory limits the total power cannot use the band combination. 

	Huawei
	We support to keep the existing Pcmax formula while adding explanatory texts, and p-Max should be kept. The extra texts should specify how to determine the nominal power per-band as well as the total power for CA, which might come from new signaling or additional calculation. We will bring the CR for our proposed solution in the next meeting.



Sub topic 5-3 Virtual power class
No further discussion
Sub topic 5-4 SAR
	Company
	Comments

	Nokia
	To Skyworks
Scaling may work only when we know the achievable power. We are not sure if the UE can achieve 27.8 dBm or not. Of course, if we scale the reported duty cycle based on PC2 up to 27.8dBm, it’s safe. But if the UE cannot never reach 27.8dBm, the extrapolated duty cycle is too conservative. If the achievable power becomes even higher in the future, not having proper solution may cause unfortunate situation.



Summary for 2nd round
Sub topic 5-1 Signaling
Signaling is still being discussed; the details have not been finalized yet, though there was a recommendation to minimize the signaling overhead.
Sub topic 5-2 Spec implementation
There is general understanding among the companies to keep the Pcmax formulation but to augment with explanatory text.  There was also a concern expressed about the virtual power class “pc0” proposal being compatible across different markets with different regulatory requirements on total power.
Sub topic 5-4 SAR
A comment was received that scaling to account for the higher transmit power can only be optimal if the actual maximum achievable power is known.  Otherwise, estimates based on a theoretical maximum output power may be overly conservative.
Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on agreements for increasing MOP for CA and DC
	Qualcomm Incorporated
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2200440
	UE maximum output power for inter-band UL CA
	Apple
	Noted
	

	R4-2200454
	Comparison between variants of “the sum method”
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2200455
	UE RF requirements for the sum method
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2200494
	Implementation aspects of increasing MOP for PC2 inter-band ULCA
	Skyworks Solutions Inc.
	Noted
	

	R4-2200852
	Increasing UE power high limit for CA and DC by existing signaling
	Ericsson
	Noted
	

	R4-2200965
	Further discussion on the increasing UE power high limit for CA and DC
	vivo
	Noted
	

	R4-2201229
	Discussion on increasing UE maximum power high limit
	Xiaomi
	Noted
	

	R4-2201265
	RF requirements impact for Increased MOP for CA and DC
	InterDigital, Inc.
	Noted
	

	R4-2201278
	R17 UE power class high limit
	OPPO
	Noted
	

	R4-2201334
	Further discussion on increase UE maximum power for NR uplink inter band CA
	ZTE Corporation
	Noted
	

	R4-2201836
	On Increasing MOP for NR inter-band CA
	Huawei,HiSilicon
	Noted
	

	R4-2201856
	Higher output power for CA and DC
	Qualcomm Incorporated
	Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2202404
	WF on agreements for increasing MOP for CA and DC
	Qualcomm Incorporated
	Noted 
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	Nokia
	Hiromasa Umeda
	hiromasa.umeda@nokia.com

	Apple
	James Wang
	fucheng_wang@apple.com

	Vivo
	Ziqi Liu
	liuziqi@vivo.com

	Qualcomm
	Gene Fong
	gfong@qti.qualcomm.com

	Ericsson
	Christian Bergljung
	Christian.Bergljung@ericsson.com

	AT&T
	Ron Borsato
	ronald.borsato@att.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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6.2A.4 Configured output power for CA

6.2A4.1 Configured output power level

For inter-band NR CA between FR1 and FR2, UE configured output power specified in TS 38.101-1 [2] and TS
38.101-2 [3] apply for each frequency range respectively.




