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Introduction
This document summarizes the email discussion for agenda item 8.29 on increasing the maximum output power for CA and DC.  The work item (RP-212622) completion target was originally March 2022, but granted a one quarter extension to June 2022.  Thus, this is the last working group meeting to finalize the requirements and produce RAN4 CR’s to submit to RAN #96.  The objective for this meeting is to agree to CR’s for the introduction of this feature.
Topic #1: List of issues and company views
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207678
	Apple
	Further views on increasing UE power high limit for CA and DC
Observation 1: With PCMAX_L kept unchanged at PC2, we could simply increase PC2 upper tolerance without any other specifications change nor any capability signalling to enable the intended feature.
Observation 2: The merits of only changing the power class upper tolerance to enable the intended feature include not only the least specifications impact, but also easily scalable to other power classes. It also does not cause confusion on the power class definition as the nominal power level remains unchanged.
Observation 3: The power class upper tolerance can be increased by 2 dB to enable the feature for increasing UE power high limit.
Observation 4: With PCMAX_L lifted to a higher power limit than nominal PC2, a capability signalling would be needed in order to properly decide the PCMAX range.
Proposal 1: RAN4 to enable the feature for increasing UE power high limit for inter-band UL CA by only increasing the power class upper tolerance by 2 dB.
Proposal 2: No new MSD requirements to be introduced for the existing inter-band UL CA power class to enable the feature for increasing UE power high limit for inter-band UL CA.

	R4-2207906
	InterDigital Communications
	Increased MOP for CA and DC
Proposal 1: Maintain the current Pcmax for CA equations and define just the new MOP that would allow for increasing both Pcmax_H and Pcmax_L, making this feature testable.
Proposal 2: The MSD is not an issue for the current Rel-17 WI finalization.
Proposal 3: Select Option 1 or Option 2 as a signalling solution.
Option 1: Extend the powerClass by powerClass-v17xy to include the “PC3+PC2” case using the Rel-16 model for powerClass, powerClass-v1610.
Option 2: Redefine the powerClass by powerClass-v17xy as a scaling factor P_flex applied to the sum of the power classes per individual band combinations. For Rel-17 “PC2+PC3” the scaling factor will be P_flex = 1 in this case.
Option 3: Single bit signaling for UE capability will make specification more difficult to develop and decipher in the future.
Proposal 4: Send an LS to RAN2 for the UE capability signalling implementation according to the selected solution.

	R4-2207990
	Skyworks Solutions Inc.
	Finalizing increased power for PC2 inter-band CA
Proposal for signaling:
•	An optional UE capability for increased power is introduced in Release 17
•	A per UL band power class in inter-band CA configuration is introduced in Release 17 that can serve for PC2 inter-band CA with or without increased power capability but can later support any combinations including 3Tx cases
•	The increased power is calculated as the difference between the power sum of the declared per UL power class and the declared inter-band power class
•	For UL band where the single band power class can only be achieved with 2 Tx, the per UL band power class in inter-band CA configuration should signal a power class equivalent to its single band power class -3dB.
Proposal for MSD: As only the 2UL MSD can change for increased power and the increase is directly proportional to the power increase of one side and the IMD order we propose that no additional MSD is specified and measured for the “increased power” case.
Proposal on checking “increased power” capability: Rather than checking a total inter-band CA PCmax range, we propose measuring the PCmax per band according to the declared per UL band power class in inter-band CA configuration with and without the “increased power” capability enabled. For a UE with “increased power capability”, only a per UL band PCmax is specified according to the per UL band power class in inter-band CA configuration declaration.

	R4-2208336
	China Telecom
	Views on increasing UE output power for CA and DC
Proposal1: The scenario for increasing power limit is focused on the power class 2 CA/DC, under the PC2 cap, the power class reported by one of constituent carrier is 23dBm, and the other one carrier is 26dBm or 29dBm.    
Proposal2: Report a dedicate capability rather than to enhance the power class capability.
Proposal3: Increasing UE MOP for both high and low limit.

	R4-2208426
	Nokia, Nokia Shanghai Bell
	Scalability and PC per band within a CA for the sum method
Observation 1: For a case that one of the bands or both bands support TxD, power class per band within CA can be known as far as we have a discipline that the maximum number of Tx chains during CA is two.
Observation 2: Ambiguity of power class per band during CA doesn’t exist if one band supports 1 Tx and the other band supports UL MIMO if we set a discipline in a way that mode 1=half PC x 2, mode 2=half PC+PC and modefull=PCx2 are expected.
Observation 3: Ambiguity of power class per band during CA can exist if both bands support UL MIMO and allow full flexibility of PC selection per band during CA.
Observation 4: The ambiguity in observation 3 would be able to be avoided if always higher PC per band during CA is selected. 
Observation 5: Discussion on ambiguity of power class per band during CA is NOT specific to the sum method, but it applies to the existing traditional power class per band combination method.
Proposal 1: Power class per band within CA signaling discussion should not hinder the completion of WI of Increasing UE power high limit for CA and DC.
Proposal 2: Necessity of power class per band within CA should be discussed in a generic way separately from WI of Increasing UE power high limit for CA and DC.

	R4-2208429
	Samsung
	Consideration on Increasing UE power high limit for CA and DC
Proposal 1: Not raising PCMAX_L.
Proposal 2: Adopt the “Sum method” and define the combined Pcmax requirements for total power.
Proposal 3: New capability signaling shall be defined and indicated to the network.
Proposal 4: Introducing the per band per BC power signaling with applicability to FR1 RF to address the power ambiguity issue. The corresponding signaled description should be added into the clarification of PCMAX,c and pPowerClass,c in Clause 6.2A.4.1.3 of 38.101-1.

	R4-2208604
	vivo
	Further discussion on the RF requirements of the increasing UE power high limit for CA and DC
Proposal 1: To simplify specification, only the upper limit is proposed to be increased, the lower limit is proposed not to be increased. 
Proposal 2: If both upper and lower limits are increased, new power class is proposed as a more straight and easy method to increase power.
Proposal 3: If both upper and lower limits are increased, since there are no new RF requirements the impact of an extra power increasing is small, UE with increasing power limit reuse legacy UE’s requirements and only are tested with increasing power capability disabled.

	R4-2208605
	vivo
	The impact of the increasing UE power high limit for CA and DC
Proposal 1: Considering UE implementation flexibility and compatibility, an optional signaling HigherPowerLimitCADC per band combination to indicate supporting new upper limit of MOP is proposed.  
Proposal 2: The optional power class per band per combination is also proposed if power class of single band downgrade in CA.
Proposal 3: The interpretation of the signaling combination is proposed:

	
	
	HigherPowerLimitCADC per band combination
	Optional power class per band per band combination 
	 The interpretation of the signaling combination

	
	
	N
	N
	Not support increasing power limit

	
	
	Y
	N
	Support increasing power limit, without power class downgrade per band

	
	
	N
	Y
	Not support increasing power limit, power class downgrade per band in BC

	
	
	Y
	Y
	Support increasing power limit with power class downgrade per band

	R4-2208748
	Ericsson
	Draft LS to RAN2 on increasing UE power high limit for CA and DC
Observation 1: raising only the higher limit of PCMAX for UEs supporting a higher power limit for DC and CA only increases the uncertainty when the UE starts prioritizing the power and increases the PUMAX tolerance. This would be in addition to the reporting ambiguity for BC power-class fallback due to duty cycles and the proprietary P-MPR method. What is the benefit?
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: ask RAN2 for an extension of the band-combination power class to e.g. powerClass-v17xy for a power class corresponding to PC3 + PC2  by sending the draft LS attached.        

	R4-2208851
	MediaTek Inc.
	Discussion on increasing UE power high limit for CA and DC
Observation 1: New NS signalling may be introduced together with PC0 for the regions that has transmission power limitation for regulatory requirements
Observation 2: Adopting PC0 approach shall consider new NS signalling and how to solve conformance testing problem together.
Observation 3: There’s no clear criteria for UE to select proper MOP upper limit with modified PC,max limit approach
Observation 4: Pc,max upper bound shall be updated accordingly no matter new BC power class is introduced or not.
Proposal 1: We propose new BC power class approach that existing signalling can be re-used.
Proposal 2: MSD due to dual uplinik transmission shall be characterized if the UL band power is higher than existing requirements.

	R4-2209090
	Xiaomi
	Discussion on increasing UE maximum power high limit
Observation 1: A clarification is needed on whether a new MOP requirement such as power-tolerance is needed or not for this new feature on increasing UE maximum power high limit.
Observation 2: A new per band combination signaling like “HigherPowerLimitCADC” is simple and more future-proof.

	R4-2209184
	Huawei, HiSilicon
	Views on the solutions for increasing the power limit
Observation 1: It seems that the consensus is to allow P_CMAX_L to increase with the new total power limit.
Proposal 1: Resolve the power class ambiguity issue for NR inter-band CA in Rel-17.
Proposal 2: Minimise the signalling overhead to indicate the new total power limit.
Observation 2: There is no need to enable higher power limit for NR DC in Rel-17.

	R4-2209377
	OPPO
	R17 UE power class high limit
2.1 Solution 1: “sum” method
Observation 1:    No new MSD needs to be defined for the SUM power class method.
Observation 2:    With only one meeting to close this topic, it is more practical to consider the PCMAX_L unchanged.
Observation 3:    If TxD UE cannot support this feature due to different power classes in single band and in band combination, it should not indicate this capability.
Observation 4:    SAR is left to UE implementation.
2.2 Solution 3: Relax PCMAX higher tolerance method
Observation 4:    Simply relax the PCMAX higher tolerance can achieve same effect as SUM method when keeping PCMAX_L unchanged.
Proposal 1:         Keep Pcmax_L unchanged to make this feature be able to complete in this meeting.
Proposal 2:         Adopt either “SUM method with UE capability but not verifiable” or “simply relax the PCMAX higher tolerance and no UE capability to give UE freedom in applying higher Tx power”.

	
	
	

	
	
	



Open issues summary
The following table lists the most significant discussion points.  These points have already been discussed in the past several meetings by the same companies with little change in view, so there may be limited value in having a protracted discussion.  Nonetheless, new comments are welcomed.   For brevity, it is not necessary to repeat the comments already in your paper or already expressed in the past several meetings.
	Issue
	Yes
	No

	Shall Pcmax_L also be raised?
	Enable testability, reduced ambiguity to the network in Pcmax threshold for power sharing
	Simplicity of specification, flexibility for UE implementation, no harm to the network

	Does MPR need to be revisited?
	If the transmitter power is increased, then the emissions will also increase and more MPR would be needed.
	The linearity is already tested at the nominal PPowerClass levels.  Emissions at higher power levels is an implementation issue.

	Shall a new power class enumeration be defined with 27.8 dBm PPowerClass?
	No new signaling would be needed – only a new power class enumeration.
	Prefer a general solution; this would require a new power class enumerations for any new power aggregation configuration.

	Can upper tolerance be raised?
	Simple solution
	Would not raise Pcmax_L.

	Should power class per carrier be addressed in this WI?
	The power configuration needs to be unambiguous when configured for CA/DC as it may be different than single carrier.
	This is a general issue, not specific to raising MOP proposal.  Can be addressed by  capability bit.

	Is single bit capability (per BC) sufficient, or is something else needed?
	Optional signaling to indicate whether the UE supports the feature on per BC basis.  Furthermore, can limit this capability to only the agreed/discussed power aggregation configurations (i.e., only to 23+26 in Rel-17). 
	Specification is hard coded to 23+26 combinations using a note.  



Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Meta
	1) Shall Pcmax_L also be raised? 
No – Pcmax_H has major impact and we expect no meaningful impact by the lower bound. 
2) Does MPR need to be revisited? 
Yes - If Tx pwer is increased, then the emissions will also increase and more MPR would be needed. 
3) Shall a new power class enumeration be defined with 27.8 dBm PPowerClass?  
No – We like to keep the spec as simple as possible unless there is ambiguity.
5) Should power class per carrier be addressed in this WI? 
No - PC per carrier is not the scope of this WI.

	Huawei
	Pcmax_L: If no new UE capability is to be defined, Pcmax_L can be kept unchanged; otherwise, it should be raised.
MPR: no MPR has ever been defined for inter-band CA.
New power class: Need clarification. Is it only for signalling purpose or is it similar to the conventional power classes?
Upper tolerance: prefer not to change it. Change Pcmax_H instead.
Per-band per-BC power class: needed for solving the power class ambiguity problem, can be discussed in #122.
Signalling: it depends if Pcmax_L is raised or not. The solution should be generic to cover other cases such as PC3+PC5, PC2+PC5 in addition to PC2+PC3.

	Vivo
	Is single bit capability (per BC) sufficient, or is something else needed?
Beside single bit capability per BC, per band per BC power class is also needed. The power is ambiguous in some implementations when configured for CA/DC. Both optional signaling for per BC capability and per band per BC power class don’t introduce much signaling overhead and are compatible with different implementations.   

	Nokia
	Issue: Shall Pcmax_L also be raised?
In principle, as we have commented thus far, we support to raise PCMAX_L. We, however, can accept not to raise PCMAX_L for the sake of progress if majority prefers not to increase it.
Issue: Does MPR need to be revisited?
We don’t agree with revisiting MPR. MPR is defined per band. Even if a UE increases the individual bands’ powers during UL CA, still the individual bands’ powers don’t exceed PC per band so that MPR shouldn’t be a problem. Note that our comment is based on the fact that we have been discussing requirements for Inter band UL CA/DC.
Issue: Shall a new power class enumeration be defined with 27.8 dBm PPowerClass?
No, it shall not be. Technically, we don’t see a problem in defining a new power class per BC in a conventional way. It is, however, impractical to develop requirements in a timely manner. Also, if we go with this way, this is not a nice to have feature anymore hence, more technical discussion are necessary as we did before for the other existing power classes.
Issue: Can upper tolerance be raised?
We definitely don’t agree with just increasing upper tolerance. This must be misusage of tolerance. An appropriate tolerance must be accompanied with a target or reference. If we read this proposal correctly, when a UE targets at 26 dBm, the UE can have +5/-3 dB variation of the power. That’s not the real purpose of this new feature. More specifically, with this proposal, PCMAX_H stays. Hence, UE cannot take into account PCMAX_H between 26 and 27.8 dBm. This shouldn’t be an option we discuss.
Issue: Should power class per carrier be addressed in this WI?
No, it shouldn’t be. Addressing this issue itself is OK, though the necessity of it depends on the discussion outcome. What matters is this discussion should not hinder the completion of this WI. 
Issue: Is single bit capability (per BC) sufficient, or is something else needed?
Optional signaling to indicate whether the UE supports the feature on per BC basis is sufficient. Though as the specification, 23+26 case is specified in Rel-17, the singling to be introduced in Rel-17 itself can be used to any other power aggregation configurations like 20+23 while some additional small spec modifications in 38.101-1/-3 would be needed. 

	OPPO
	Issue: Shall Pcmax_L also be raised?
Not necessary. If raise the Pcmax,L, then emissions will be increased too, and larger MPR will be needed. However, up to now it seems companies are not willing to re-evaluate the MPR, then Pcmax,L in this case should keep unchanged also.
Issue: Does MPR need to be revisited?
From technical point of view, increase the inter-band total power will makes the emissions increased comparing to no total power increase. Although in the spec it says the single band MPR will be referred, in case the two bands have cross impacts in emissions then MPR will be different from single band. That’s why Pcmax,L should be kept to make the MPR stay unchanged.
Issue: Can upper tolerance be raised?
This is most straight forward approach based on the condition that Pcmax,L unchanged and it has the merit of no new signalling is needed.
Issue: Should power class per carrier be addressed in this WI?
Strictly speaking this is a general issue, but considering this issue has been discussed long in this thread, and interesting companies are all here. Address it here is ok for us. And actually, it is not a complicated one, just a new per band per BC power class capability.

	Skyworks
	Shall Pcmax_L also be raised? We don’t think it is necessary and consistent with the idea that not MSD test will be done at the increased power level. It should be sufficient to check a delta when the increased power capability is enabled/disabled
Does MPR need to be revisited? MPR being per band (no inter-band MPR) we do not see the need for this as long as MPR is applied per band based on the band power class.
Shall a new power class enumeration be defined with 27.8 dBm PPowerClass? We do not thinks this is needed if power class per band per BC is declared
Can upper tolerance be raised? This is one way to enable increased power and the capability can be checked with a delta when the increased power capability is enabled/disabled
Should power class per carrier be addressed in this WI? Although we recognize it is not specific to increased power as it is already an issue for PC2 inter-band CA we think this is the right place to discuss and agree this issue as the PCmax needs to be addressed properly for both with and wo increased power.
Is single bit capability (per BC) sufficient, or is something else needed? We think this is needed since it needs to be disabled for test and regions where this increased power is not allowed

	Qualcomm
	No new comments/views compared to last meeting.

	InterDigital
	Shall Pcmax_L also be raised?
Yes, it has to be testable and it will guarantee the feature quality implementation.
Does MPR need to be revisited?
No. 
Shall a new power class enumeration be defined with 27.8 dBm PPowerClass?
Probably, yes. To have a scalable solution for any future combination, a BC PpowerClass would be good.
Should power class per carrier be addressed in this WI?
No.
Is single bit capability (per BC) sufficient, or is something else needed?
If this solution leads to specification hardcoding, it may be not the preferred way to take.

	Apple
	Shall Pcmax_L also be raised? In the spirit of keeping the feature at an existing power class, such as power class 2, PCAMX_L is proposed to be unchanged. If PCAMX_L would be raised, the nominal maximum output power would no longer be 26 dBm and that creates the ambiguity with the power class definition.    
Does MPR need to be revisited? It is unclear why MPR needs to be revisited. The MPR is defined on a per-band base. For inter-band UL CA/DC, there should be sufficient isolation between the two UL carriers. Therefore, RIMD is unlikely to be a concern.
Shall a new power class enumeration be defined with 27.8 dBm PPowerClass? The sum of the individual band power class does not have any meaning under this feature. What is more important is the per-band capability and requirements.
Can upper tolerance be raised? This is the simplest way to enable this feature without any capability signaling and with least specifications impact. How is it different from replacing Ppowerclass in PCAMX_H only with the “sum” of per-band power class? In our view, the only difference is the additional capability signaling for the purpose of changing the PCMAX_H which is effectively changing the upper tolerance from 26 dBm.
With regard to Nokia’s comment on the “misusage” of tolerance, it was actually also Nokia’s proposal in R4-2204734 in RAN4 #102-e meeting, while the only difference is that in Nokia’s proposal the nominal power is increased to 27.8dBm. As a result, the lower tolerance would be increased to accommodate the unchanged PCMAX_L in the configured transmitted power.    
Should power class per carrier be addressed in this WI? We do not have strong view on which WI to handle this requirement. But the issue needs to be addressed. 
Is single bit capability (per BC) sufficient, or is something else needed? If PCMAX_L remains unchanged based on an existing power class, the capability signaling is not necessary. 

	ZTE
	Issue: Shall Pcmax_L also be raised?
We can accept raising PCMAX_L. 
Issue: Does MPR need to be revisited?
No need. MPR for inter-band UL CA is defined per band.
Issue: Can upper tolerance be raised?
No
Issue: Should power class per carrier be addressed in this WI?
No strong view to be addresses in this WID. It is a generic issue and it seems there are some discussion in other threads.

	Xiaomi
	Shall Pcmax_L also be raised? To make the spec simple, our preference is not to raise Pcmax_L. However if there are no new MOP and MSD requirement would be introduced for this new feature,  we can also accept the Pcmax_L is raised.
Does MPR need to be revisited? No
Shall a new power class enumeration be defined with 27.8 dBm PPowerClass? Share the same view with Nokia, it works but is not efficient from the development of the spec.
Should power class per carrier be addressed in this WI? No strong view
Is single bit capability (per BC) sufficient, or is something else needed? We prefer to only have this per BC capability for this new feature.

	Samsung
	For sake of progress, we could accept both both Pcmax_L and Pcmax_H raising. Fine with Qualcomm’s CR the sum method with new signaling introduction.
Should power class per carrier be addressed in this WI?
The power ambiguity issue could be discussed in [122][136], we support introduce per band per BC power signaling to address the power ambiguity issue for both higher power and conventional power class with/wh TxD

	Skyworks
	For raise of PCnmax_L needing to be raised for test purpose, we do not agree this is a good argument, as we have already discussed the best way to check the increased power capability is to actually measure a power difference between enabling or not enabling the capability. If a 1.8dB power raise is expected, then we can just check that power is raised by ~2dB with some tolerance.

	Ericsson
	Shall Pcmax_L also be raised?
Yes, otherwise the UE behaviour will become ambiguous.
The discussion on the tolerance on the measured total power PUMAX should not be confused with the PCMAX the parameters of which are signalled (including any new capability bit for “high-power limit”) to indicate to the network the expected UE behaviour. 
By means of the UE power capability, the gNB should be able to figure out whether the UE can transmit up to its power class per band (not limited by the PCMAX) or is the UE going to prioritize the power per band due to a PCMAX smaller than the sum of the power class per band of the BC? If the Pcmax_L is not raised, then both of these cases may apply and the UE behaviour would become ambiguous. This is in addition to ambiguities due to proprietary UE mechanisms for meeting SAR limits.
The expected UE behaviour is also captured in the definition of the power class of the BC:
powerClass, powerClass-v1610
Indicates power class the UE supports when operating according to this band combination. If the field is absent, the UE supports the default power class. If this power class is higher than the power class that the UE supports on the individual bands of this band combination (ue-PowerClass in BandNR), the latter determines maximum TX power available in each band. The UE sets the power class parameter only in band combinations that are applicable as specified in TS 38.101-1 [2] and TS 38.101-3 [4]. This capability is not applicable to IAB-MT.
hence if the indicated powerClass for the BC is greater than the sum of the power classes per band, then the sum determines the maximum (nominal) total output power no matter the number of uplink bands (the highlight).
Does MPR need to be revisited?
No, MPR is per band for inter-band UL CA.
Shall a new power class enumeration be defined with 27.8 dBm PPowerClass?
Yes, the enumeration is a consequence of extension of the powerClass parameter. If the UE supports e.g. 27.8 dBm the gNB is made aware that the UE can simultaneously transmit PC3 in one band/cell and PC2 in another band/cell without scaling power of any one of the serving cells (notwithstanding any SAR mechanisms).
Can upper tolerance be raised?
If the powerClass is increased, the upper tolerance on the measured power PUMAX would be increased. However, the lower tolerance would not be raised if the indicated powerClass for the BC is greater than the sum of the power classes per band (existing signalling). 
Should power class per carrier be addressed in this WI?
No, this is a general problem related to supporting a power class with dual-TX.

	DOCOMO
	As a supporting company of R4-2210198, our view is aligned with the content of R4-2210198. On top of that:
Does MPR need to be revisited?
No, in our understanding. We are not sure why MPR should be revisited since the same MPR with single carrier/intra-band CA applies to that band in inter-band CA. 
Should power class per carrier be addressed in this WI?
No. Open to discuss the issue, but we should avoid a situation where the discussion delay agreeing the CR for introduction of the increasing power limit CA/DC feature. 


Summary for 1st round 
Open issues 
After several meetings of ongoing discussion, there are still different opinions, views, and preferences.  The following are the moderator’s observations
1. All companies recognize the value of increasing MOP for CA/DC.  There was no company against the idea, but different ways to implement it.
2. There are differing views, opinions, and preferences on how to best implement this feature.  
3. Views, opinions, and preferences have not materially changed within the last several meetings.
4. This is the last RAN4 meeting to complete this work after it has already been extended at RAN plenary.
The moderator suggests closing any further discussion on the list of issues, but instead focus on agreement of a CR to close the work item.
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
	Tentative agreements:
Candidate options:
Recommendations for 2nd round: No further discussion on issues and sharing of views.  Focus on the CR’s.



Discussion on 2nd round (if applicable)
No further discussion.  Focus on finalizing the CR’s.

Topic #2: CR’s
Since the work item needs to be completed by the end of this meeting, the moderator recommends focusing on the CR’s.  Since there are CR’s with majority support, it is suggested to use those CR’s as baseline but comments are also welcomed for the other (draft) CR’s.  When commenting, the moderator requests companies to clearly indicate which aspects of the CR are unacceptable (i.e., you will object to the CR), not merely that companies have a preference for a different option.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208749
	Ericsson
	Amendment of the power class for CA and DC band combinations

	R4-2209327
	Apple
	Draft CR for TS 38.101-1: Enable PC2 inter-band UL CA increasing UE power high limit feature

	R4-2210198
	Qualcomm Incorporated, Verizon, Vodafone, Deutsche Telekom, US Cellular, T-Mobile USA, AT&T, China Unicom, NTT DOCOMO, INC., China Telecom, Nokia, Nokia Shanghai Bell, CableLabs
	Increasing the maximum power limit for inter-band UL CA

	R4-2210199
	Qualcomm Incorporated, Verizon, Vodafone, Deutsche Telekom, US Cellular, T-Mobile USA, AT&T, China Unicom, NTT DOCOMO, INC., China Telecom, Nokia, Nokia Shanghai Bell, CableLabs
	Increasing the maximum power limit for inter-band UL DC




CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2209327
	MediaTek: We are fine with the idea for the CR to adjust measurement tolerance according to Tx power configuration of the bands. Further, there will be PC2 FDD in the future that needs to be considered for higher power CA/DC combos whether this approach still applicable or new power class shall be considered.

	
	Huawei: The idea of maintaining Pcmax_L unchanged without defining new UE capability is agreeable. However, increasing the upper tolerance may not be the best way to implement the idea. The power tolerance is not included in the formula for Pcmax, hence it won’t affect the power control process when the UE performs prioritization/scaling. And the potential higher power won’t be indicated by the PHR sent to the network. 
A better way to realise the idea may be to change Pcmax_H, i.e. to replace P_PowerClass,CA with the sum of power classes without new UE capability.

	
	Nokia: we definitely don’t agree with this CR. This must be misusage of tolerance. This CR says UE’s can control tolerance after receiving a signalling. An appropriate tolerance must be accompanied with a target or reference. If we read this CR correctly, when a target at 26 dBm, the UE can have +5/-3 dB variation. That’s not the real purpose of this new feature. Also, with this proposal, PCMAX_H stays. Hence, UE cannot take into account PCMAX_H between 26 and 27.8 dBm. This is not aligned with what we have discussed.

	
	OPPO: Generally ok with the approach, one small comment, do we need to also increase the Tolerance THIGH(PCMAX) by 2dB in Table 6.2A.4.1.3-1?

	
	Qualcomm:  We do not agree to this CR.  Modifying the upper tolerance is not the correct way to implement an increased MOP.  Moreover, there is no testability with this proposal.

	
	Apple: We propose this CR based on one of the methods by keeping the PCMAX_L unchanged but only raising PCMAX_H. In this case, if without any additional power back-offs such as MPR, A-MPR, the PCMAX would be allowed to be within the range between 26dBm and 27.8dBm. So for PUMAX, the allowed power range would be between 23dBm and 29.8dBm. If the nominal power is chosen as 26dBm, which would mean the tolerance to be -3/+3.8dB. If we would choose 27.8dBm as the nominal power, then the tolerance would be -4.8/+2dB. If without capability signaling, we think it makes more sense to use 26dBm as nominal power as it is aligned with PC2. If capability is introduced, then 27.8dBm could be used as nominal power. However, in the end there is no difference between with and without capability signaling.
In the spirit of enabling this feature with least specifications impact and yet without causing confusion on the power class definition, we propose this CR for consideration.  

	
	Samsung: We disagree with this CR, share similar view with Nokia and Qualcomm, this approach is misusage of tolerance

	
	Ericsson: not agreed.

	R4-2210198
	MediaTek: There will be PC2 FDD in the future that needs to be considered for higher power CA/DC combos whether this approach still applicable or new power class shall be considered.

	
	Charter Communications Inc:  We will like to be added to list of companies co-signing this CR

	
	Huawei: Since both Pcmax_L and Pcmax_H are raised, new signaling is needed (, which is proposed in the CR). The following revisions are needed to refine the CR:
2) Note 7 is added to all PC2 band combinations in Table 6.2A.1.3-1. Better to move it to the text before the table, or put it in the column title (e.g. “Class 2 (dBm) (Note 7)”).
2) There’re inter-band CA with NR-U bands defined in Table 6.2A.1.3-1. Hence PPowerClass,c could be PC5. Need to add PC5 to the proposed change as below:
-	pPowerClass,c is the linear value of the maximum UE power for serving cell c specified in Table 6.2.1-1 when the serving cell power class is PC3 or PC2 or PC5 without taking into account the tolerance
3) When uplink intra-band contiguous CA is active on one band, there’re three cells in total. In this case, the PPowerClass,CA cannot simply be replaced with the sum of power class per cell (which may become 23+26+26 or 23+23+26).
-	PPowerClass.CA is the maximum UE power specified in Table 6.2A.1.3-1 without taking into account the tolerance specified in the Table 6.2A.1.3-1 or Table 6.2F.1A.1-1 for shared spectrum bands; If the UE indicates [HigherPowerLimitCADC], PPowerClass,CA is replaced by 10 log10 ∑ pPowerClass,c. 


	
	Nokia: we keep supporting the CR for the sake of progress.

	
	Vivo: The precondition of MSD not re-evaluated is Pcmax_L unchanged. Now if Pcmax_L is increased, it should be re-evaluated. Considering the progress of WI, there is no enough time to do it. UE with increasing power limit only are measured with increasing power capability disabled. RAN4 has to further discuss how to specify the MSD requirements with condition that increasing power limit for CA is disabled.

	
	OPPO: With this changes, the Pcmax,L will be increased, then UE with this capability might works at two states, one is original power class and Tx power, the other is new higher Tx power. Does this UE need to test twice of all the Tx requirements or just one is enough? Hope this can be clarified and our understanding is UE can be only tested once with the higher Tx power status since it is much difficult for this UE. And if agreeable this can be informed to RAN5 about the conclusion.

	
	Qualcomm:  We recognize the CR is not perfect, is not as general as we initially proposed, but it is a reflection of the many compromises achieved and reduced scope (i.e., PC3+PC2) after many months of discussion.  However, there is large support for the CR especially from the operator community; those companies co-signing and supporting the CR would like to see this work completed with agreement of this CR.
To MediaTek:  The scope of this CR is limited according to prior discussions, compromises, and way forward agreements.  PC2 FDD is not currently in the CR, so there should not be any error in the CR itself.  Extension to PC2 FDD may be considered in future work.
To Huawei:  Adding note individually allows the greatest control in limiting the scope of the CR on a combination-by-combination basis.  We would be ok to generalize the note if companies prefer, but that might be better done in future maintenance as we better understand how increasing MOP feature evolves (i.e., to FDD bands, NR-U bands, etc).
Combinations with NR-U PC5 bands are not included in the scope of this CR from previous agreement that the scope should be limited in this work item to PC3+PC2.
There are no intra-band + inter-band combinations included under Note 7; therefore, not included in this CR.  
To vivo:  If I remember correctly, there was previous agreement not to revisit the MSD and I agree with you that there is no time to do it now.  Therefore, my interpretation is that MSD as specified must be met.  If the UE is not able to meet the existing MSD with increased power, then it should not report the capability and should not increase the power.  Hence, it becomes an implementation issue.
To OPPO:  We also agree that testing the UE twice is inefficient.  Our understanding is RAN5 usually tests by sending repeated TPC up commands until the UE can no longer increase its power.  Therefore, testing at the max output power including the increased power if signaled is the only condition that needs to be tested.  We can inform RAN5 of this if needed.

	
	Apple: NOTE 7 can be merged into NOTE 6 as all the intended combinations share both notes. PC1.5 does not need to be mentioned in the note in the power class table nor in the clauses for configured transmitted power for Inter-band CA as it needs to fall back to PC2 to be eligible for the consideration of PC2 with increased output power.

	
	ZTE: For sake for progress, we can support this CR. We have a question for clarification on NOTE 7, it seems both PC3+PC2 and PC3+PC1.5 are included. However, in terms of the previous discussion, PC3+PC2 is the minimum scope. So not sure why PC1.5 is included? But of course, if it is from operator’s demands, we are also fine.

	
	Xiaomi: Based on the CR, it seems this new feature also could be applied to the combinations of intra-band and inter-band carrier aggregation with three serving cells. From the Table 6.2A.1.3-1, there is no PC2 for those band combinations with 3 uplink CC, thus we suggest this new feature could not extent to that part at this stage.

	
	Samsung: For the sake of progress, we could accept both Pcmax_L and Pcmax_H raising and the sum method with new signaling introduction. We are fine with this CR.
For Apple and ZTE’S question, I think it is because PC 1.5 is achieved through TxD, given that 3Tx is excluded in Rel-17, one PC3 band+ one PC1.5 band could achieve 27.8 with 2Tx.

	
	Ericsson: not agreed. Both lower- and upper limit of PCMAX raised -- what is the benefit of this compared to an extended BC power class? Moreover, the sum rule is modified for PC1.5 is modified, presumably to solve the issue with the band capability. It does not. The band capability indication is a general problem. It should also be noted that the total power indicated can never be greater than the sum of the power class per band according to existing signaling.

	
	DOCOMO: We continue to support this CR.

	
	T-Mobile USA: We continue to support this CR. 

	R4-2210199
R4-2210198 and R4-2210199
	Charter Communications Inc:  We will like to be added to list of companies co-signing this CR

	
	Huawei: Similar comments as R4-2210198. 
1) Note 8 is repeated for all PC2 combos, could be simplified.
3) Should be ΔPPowerClass, EN-DC = 0 for the statement below
	PPowerClass, EN-DC is defined in clause 6.2B.1.3 for inter-band EN-DC; if the UE indicates [HigherPowerLimitCADC] and ΔPPowerClass, CA = 0, PPowerClass,EN-DC is replaced by the sum of the linear powers of PPowerClass,NR and PPowerClass,E-UTRA converted to dB;  in the case PPowerClass,NR is 29 dBm, its linear power in the sum is according to 26 dBm;
4) Better move 29 dBm case to the statement below, or maybe it’s not even needed for EN-DC
PPowerClass,NR is the nominal UE power of the power class that the UE supports for the NR band of the EN-DC combination as defined in clause 6.2.1 of 38.101-1 [2], ;  in the case PPowerClass,NR is 29 dBm, its linear power in the sum is according to 26 dBm; in case IE [powerClassNRPart] as defined in TS 38.331 [9] is indicated, PPowerClass,NR should use that value instead;

	
	Nokia: we keep supporting the CR for the sake of progress.


	
	ZTE: For sake for progress, we can support this CR. And similar question on NOTE 8.

	
	Verizon: We support the CR!
For increasing the maximum power limit for inter-band UL DC, we support raising upper and lower limits of PCMAX by capability of [HigherPowerLimitCADC] proposed in both contributions. 
We do not agree to define additional new power class(s) from this work and introduce additional validation requirements for each possible new power class.  

	
	T-Mobile USA: We support the CRs in R4-2210198 and R4-2210199. Not sure why this table put my comment below the Huawei row with R4-2208749

	
	Samsung: Fine with this CR

	
	Ericsson: not agreed, see comments to R4-2210198.

	
	DOCOMO: We continue to support this CR.

	
	China Telecom: We support these two CRs of R4-2210198 and R4-2210199.
We also support to increase the maximum output power for both high and low limit, because increasing the power limit is to some extent like performance enhancement for UE to fully utilize the power ability for each constituent carrier. If only high limit was increasing, but leave low limit unchanged, then the Pcmax range for UE with power limit increasing would cover the range without power limit increasing, which is difficult for network to distinguish the high performance UE with power limit increasing from normal UE, as they may share the same Pcmax value subject to the same lower bound.

	
	China Unicom: We support both R4-2210198 and R4-2210199. 
As both Pcmax_L and Pcmax_H are increased, it is expected that the UE shall be able to transmit higher possible total power for the CA/DC combinations, which would benefit the UL network performance.

	R4-2208749
	Huawei: Question for clarification – The CR proposes to add “as indicated by the parameter powerClass [7] for the band combination” Will any new power class be defined? If so, how

	
	Nokia: Not sure on which band configurations can utilize 27.8 dBm with 23dBm+26dBm PA configuration and associated requirements for them.

	
	Qualcomm:  We do not agree with the CR and the approach to define a new power class.  It would not be a very flexible approach and could lead to a lot of work with new power classes for every new power configuration.

	
	Apple: What is the definition of the new IE powerClass and how is it different from the existing power class signaling for CA and DC?  

	
	Ericsson (reply on R4-2208749, the table is corrupted): this CR is proposed to correctly map the specification parameters to the corresponding RRC fields no matter any higher power limit. The power class per CG for NR-DC is also corrected. 
To Huawei: the changes have nothing to do with Ppowerclass,CA
To Apple: the powerClass is an existing RRC parameter. This has already been extended to cover PC1.5 (powerClass-r1610) and if extended further to cover “PC3 + PC2” no further changes are needed.
If the change is not made, there is no mapping of Ppowerclass,CA to the corresponding RRC parameter and the power classes for the CG of NR-DC remain incorrect.
The title on the CR cover page is obviously wrong.



GTW on May-13
Disucssions on CR R4-2210198
Discussions: (part of miniutes of discussions)
Mediatek: support the approach to introduce the new signaling or new power class. They both requires antenna connectors. For legacy UE supporting PC3, UE needs information to differentiate the new from the legacy power class.
Ericsson: It is good to know what UE is expected to report. What is the implication of the report for UE behaviour. It is not only about UE to do and inform network. UE simultaneously reports something else which may have other implication. That issue needs more discussion. Regarding the second change below, if we agree to introduce the new capability, the second change is not needed. What is the technique problem of our CR?
Nokia: regarding questions about the behaivor, we think the behaviour is clear. The sum only applies when UE indicates the certain capability and when delta_P_powerclass =0. Then that is different point of value. The CR is clear for this behaviour.
Huawei: I tend to agree with Nokia. For power calss fallback, the high power feature could not be enabled. How does Ericsson proposal deal with fall back? For us, increasing the lower and high limit is our preference. Keeping the low limit unchanged without defining the new signaling is also acceptable. Skyworks asked question about the P_powerclass_C. It seems Qualcomm said it is drevied from single band capability. We disagree with it. UE can report PC2 on single band but only support PC3 in CA mode. We have CR to clarify this.
Samsung: as CTC, there are three possible soltuions. We cannot accept to define the new power class and cannot accept just raising the upper bound. For both network is difficult to know the power. WE can accept increasing both upper and lower bound. We support Qualcomm solution. We support Huawei proposal to have signaling.
Ericsson: To Nokia, the expected behaviour of UE fallback by 3dB or other values. That is the question. What is the behaviour in fall back?
Qualcomm: To Ericsson question about fallback, the CR is clear. It reads that “If UE reports the capability and P-power-class =0”. To the point about the skyworks about the P_PowerClass_C, the CR and the previous discussion about the capabilities are coupled. 23+23 cannot meat 27.8dBm. For such case, there would be no problem. Two concepts should be coupled.
Verizon: CTC made good summary for three options. We cannot accept new power class. We are OK to increase both upper and lower bounds.
Ericsson: to Qualcomm, we understand that text implies 4.8dB fall back. When do we expect this 4.8dB fallback occur? What is the condition? For other power class, the fallback is 3dB. If the agreement is that fallback is 4.8dB for PC2+PC3, the text works. There is no issue. It impies differen UE behaviors in fallback.
Huawei: To Qualcomm, about PPowerClass,C our comment is 23+26. UE has two PAs. This is about two power class per band. Single band, UE is allowed to report 23 for both bands. The PPowerClass,C should be derived on the new signaling. 
Skyworks: On defining per-band per BC power class capability, this is more general approach. This is to address the ambiguity. If the signaling exists, it can address issue.
Qualcomm: to Ericsson, it is different UE behaviour. But it is ambugouus. To Huawei, maybe Huawei is thinking UE reports 26 per bands and when aggregated UE can only do 23+26. That case is not very clear. To Skywork, we are concern on it. It is out of scope of CR. This CR is limited to certain cases. We can generalize it in Rel-18.
Samsung: The example given by Huawei is widley discussed previously in the signaling. 23+26 the actual power is 23+26 but if no accurate signaling, network may think UE power is 26+26. The proposed per-band per BC signaling should be add under PPowerClass,C.
Summary for 1st round 
Open issues 

CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2208749
	Companies who support or can accept:  
Ericsson 
Companies who object:
Qualcomm, Verizon
Companies who commented but did not state support/objection:
Huawei, Nokia, Apple
Recommendation:  Not agreeable

	R4-2209327
	Companies who support or can accept:  
Apple, MediaTek, OPPO
Companies who object:
Nokia, Qualcomm, Samsung, Ericsson
Companies who commented but did not state support/objection:
Huawei
Recommendation:  Not agreeable

	R4-2210198 and R4-2210199
	Companies who support or can accept:  
Qualcomm Incorporated, Verizon, Vodafone, Deutsche Telekom, US Cellular, T-Mobile USA, AT&T, China Unicom, NTT DOCOMO, INC., China Telecom, Nokia, Nokia Shanghai Bell, CableLabs, Charter Communications Inc., ZTE, Samsung, Dish Network* (17 companies, 11 operators)
Companies who object:
Ericsson
Companies who commented but did not state support/objection:
MediaTek, Huawei, vivo, OPPO, Apple, Xiaomi 
Recommendation:  The clear majority of companies support or can accept the agreement of these CR’s to close the WI.  Recommend to agree.

*Notification of Dish Network support was received by private email



In addition to the above, other views and comments not specifically towards these CR’s were expressed by Meta, Skyworks, and InterDigital.

After GTW of May 13, 2022, the moderator proposes to revise and further discuss R4-2210198 and R4-2210199 in the second round for agreement.

Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
	CR/TP number
	Comments collection

	Revision of R4-2210198 and Revision of R4-2210199
	Nokia: If PC1.5 is considered as single band, not only ue-PowerClass, but also ue-PowerClass-v1610 needs to be listed strictly speaking. People who read specifications precisely will be confused since the text touches PC1.5 while it’s not possible for a UE to signal PC1.5 via ue-PowerClass.

	
	Charter Communications Inc.   We support these revisions.

	
	Skyworks: we support (and co-sourced) the latest revision which takes into account our input on allowing to derive the increased power limits based on the per band per BC declaration.

	
	Apple: In Table 6.2A.1.3-1, there is inconsistency between NOTE 6 and NOTE 7 as NOTE 6 does not include PC1.5. Since NOTE 7 is added to all the combinations with NOTE 6, in our view, PC1.5 should be removed as we already assume PC1.5 would fall back to PC2, otherwise, the combination would not belong to PC2. It is also possible to merge NOTE 7 into NOTE 6 as they are both shared by the same combinations.
For PCMAX,c in clause 6.2A.4.1.3, the added text needs to be aligned with the draft CR proposed by Huawei in thread [122]
Rev1 of R4-2209183_Draft CR to TS38101-1 Resolving power class ambiguity for NR Inter-band CA.docx

For PPowerClass,c we do not think it is necessary to include PC1.5 here. Otherwise, such feature would not be scalable to future PC1.5 UL CA. It also creates confusion to readers that why the linear value of PPowerClass,c for PC1.5 is 26 dBm. In our view, when PC2 inter-band UL CA was introduced, the per-band power class configurations have been limited to (23+23) dBm or (23+26) dBm. Despite some UE may already have the HW capability to support (23+29) dBm, but such configuration has never been specified. To support PC2 UL CA, the PC1.5 band would need to fall back to PC2 which should not be an issue for any UE as it would just transmit in one of the Tx paths. The only thing missing right now is the per-band per BC power class signalling. Without such capability, the power class ambiguity would arise.
For EN-DC CR, we have the same comment as above where PC1.5 should not be included.
The CR cover sheet should indicate the affected test specifications since the new feature would elevate the nominal maximum output power for PC2.  

	
	Qualcomm:  The CR’s have been updated to v02 for 38.101-1 and v01 for 38.101-3.  Due to the overlap in content with the CR in thread 122, the changes according to revision of R4-2209183 have been removed from this CR since they should be treated in thread 122.  For the discrepancy between Note 6 and Note 7, the subject of this CR is not Note 6 so this CR does not attempt to modify that note.  The two notes are separate and are not intended to be merged since they relate to different topics, even if in the present CR, they are both attached to the same combinations.  For the PC 1.5 power class, in a previous meeting it was agreed to include since the PC 1.5 is always for Rel-17 constructed with two PC2 Tx chains, only one of which is available when configured for UL CA. In the future, of course, this may change especially if [powerClassPerBand] will be signaled but since that is an optional IE and there is presently no ambiguity in Rel-17 on the available power of a PC1.5 Tx chain when configured for CA, then the wording in the present CR should be accurate for Rel-17.  In future releases, if the power classes, power aggregation combinations, single PA capability for PC1.5 improves, then the [HigherPowerLimitCADC] may also be enhanced and corresponding specification changes may be desired.

	
	OPPO: Regarding PC1.5, as commented by other comments, if included then NOTE 6 needs also mention about PC1.5 since now it only saying TDD supports PC3 or PC2. However, if add PC1.5 to NOTE 6, then should be careful that not all the PC2 TDD bands support PC1.5 currently. 
For other changes, we are ok.

	
	ZTE: We think the original intention of NOTE 6 didn’t include PC1.5, instead PC3 and PC2. We support the latest revision and would like to co-source this CR.

	
	Nokia: For PC1.5, we think that NOTE 7 can stay with the latest version of the CR. 
In practice, apart from this WI, RAN4 specs must have allowed a case that UE supports PC3 FDD or TDD band and PC1.5 TDD band, and the UE supports PC2 UL inter band CA with the PC3+ the PC2 during CA state with the total power being capped by PC2. But now this CR captures “when the serving cell power class is PC1.5, pPowerClass,c is the linear value of 26 dBm if [powerClassPerBand] is not indicated” so that it would be possible for NOTE 6 to include PC1.5. But that change on NOTE 6 is out of scope of this CR.

	
	Xiaomi: Thanks for removing the changes on the combinations of inter-band CA with 3 uplink CC in Pcmax section we commented in the first round. Generally we are ok with this version. For the comments on note 6 and note 7, we also tend to support that the two notes better to be aligned if possible.

	
	Huawei: In Rev_v02, the changes that overlap with our CR in #122 are removed. I understand the intention is to focus on increasing the power limit in this CR, while the CR in #122 is to deal with the generic scenario with or without new power limit. This approach is acceptable, however, both CRs would be needed to form a complete solution for HPUE NR CA.
Regarding Note 6, we don’t think it should change. “Support PC2” does not exclude PC1.5; (support PC1.5 can definitely support PC2). Note 6 in its current form covers all possible Power configurations including 26+26, 23+23 and 23+26.  However, Note 7 is targeted for 23+26, which are indicted by power class related IEs. Note 6 does not and should not include those IE names.
Regarding PC1.5, our preference would be not to hard code the 26 dBm value. Ideally, UE should signal it via [powerClassPerBand]. But I agree that it’s no harm in R17.

	
	

	
	

	
	

	
	

	LS on testing of increased MOP for CA and DC
	Company XXX: 

	
	InterDigital: The LS says in the last paragraph:
For UE with increased MOP capability, it is RAN4 view that the inter-band CA or DC RF performance can be verified when it is under the increased MOP status, and there is no need to further verify UE RF performance under legacy MOP.
In our view, the UE still must comply with the legacy MOP. For example, if there are p-NR-FR1 or p-UE-FR1 limitations, or Pemax,CA that will take the UE with increase MOP capability back into legacy mode, the UE needs to behave properly.
So, the LS may not be needed.
However, if the companies agree to avoid testing the UE with increased MOP capability for legacy MOP, then at least we have to mention the applicable band combination:
For UE with increased MOP capability, it is RAN4 view that the inter-band CA or DC RF performance can be verified when it is under the increased MOP status, and there is no need to further verify UE RF performance under legacy MOP for the applicable band combination.


	
	Skyworks: If I agree that most of test can be performed using the increased power and replace the legacy test, this is certainly not the case for all the 2UL (2band and 3 bands) MSDs where we have agreed not to specify an increased MSD due to increased power. This means that 2U L(2band and 3 bands) MSDs should only use the legacy test. The LS should clarify this part.
The proposed revision on the reflector is acceptable to us: 
“For UE with increased MOP capability, it is RAN4 view that the inter-band CA or DC Tx RF performance can be verified when it is under the increased MOP status, and there is no need to further verify UE Tx RF performance under legacy MOP. Meanwhile, for the UE Rx performance it is also agreed to be verified still under legacy MOP capability. “

	
	Apple: We share the same view with Skyworks. The key point is that currently “high power limit” is only considered for PC2. For PC2, the 2UL MSD UL configuration has been specified as min(+23 dBm, PCMAX_L,f,c) for both transmitters which is no different between the same combination with or without “high power limit” capability.  

	
	OPPO: The Skyworks revision is ok to us. And we are also ok with Interdigital changes.
To Interdigital comment: Agree that UE shall also comply with legacy power class requirements, however, since if UE meet these requirements under increased power limit status then it must also meet the legacy power class requirements since the requirements are same but UE is working in a more stringent status. That’s why no need to test twice.

	
	ZTE: Maybe it should need to add something after ‘applicable band combination’ to compliance to the NOTE 7 in Revision of R4-2210198 and Revision of R4-2210199: 
NOTE 7: The UE that supports PC3 within an NR TDD or FDD band and supports PC2 or PC1.5 within a second NR TDD band....

	
	Huawei: copied from email.
I’d like to ask some questions for clarification, since the LS still sounds confusing to me.
In my understanding, the network or TE cannot switch on and off the [HigherPowerLimitCADC] feature. Once the UE indicate this capability, all the inter-band CA related tests will be done under the increased power limit. In other words, the TE has to apply the new P_CMAX formula with the increased total power such as 27.8 dBm. In short, I don’t think it’s possible to disable this UE feature from TE or network side.
That said, the network/TE can force lower power limit in the conventional way, i.e. via P_EMAX or P_EMAX,CA, which is sometimes used for example to force PC2 UEs behave as PC3.
Maybe the LS is assuming that there’s a way from the UE side to enable/disable this feature during conformance tests. If that’s true, I guess what we really what to inform RAN5 is that: For [HigherPowerLimitCADC] capable UEs, the inter-band CA/DC related tests should be done when [HigherPowerLimitCADC] is indicated; the same tests do not need to be repeated when [HigherPowerLimitCADC] is not indicated.
Regarding the concerns on MSD tests, I don’t think it’s a problem since we don’t add new tests. As pointed out before, there’re Tx power limits in current REFSENS tests, such as:
[image: cid:image002.jpg@01D86AA3.CEB8F130]
So any UL power won’t exceed 23 dBm for PC2, or 20 dBm for PC3 in dual-UL tests.
Since the network/TE cannot directly enable/disable this UE feature, and there’s no impact on MSD/MPR tests, I tend to think the LS is not needed.

	
	IDC: To OPPO: It is not only about the RF requirements. The UE physical layer scaling based on priorities defined in 38.213 reacts differently under a PC3 CA related  MOP than under Increased MOP for CA/DC capability. So, the Pcmax CA test has to be performed for both cases. This can be done in RAN5 by using Pemax, CA for example when the UE declares this capability.

	
	

	
	

	
	

	
	

	
	

	
	


Summary for 2nd round 
There were comments on whether Note 6 needs to be changed and a response that Note 6 is outside of the scope of this CR.  The moderator suggests if Note 6 is agreed to be in error, it should be corrected as a separate maintenance CR in a future meeting.  There is also a comment that this CR should be regarded in tandem with a CR in thread #122 as the two are needed to form a complete solution.  However, the moderator notes that these are distinct CR’s that are treated separately in the meeting covering different aspects.  Thus, the moderator suggests companies to evaluate each CR individually – one does not necessarily imply the other.  It was further commented after review of v03 by companies that PC1.5 should not be treated separately and with hardcoded language.  It is understood that PC1.5 will fall back to PC2 when configured for CA in Rel-17.  The CR has been updated to v04 38.101 accordingly and the moderator suggests this version is agreeable.
One aspect that was brought to the attention of the moderator in a private email is the WID (RP-212622) does not include 38.101-3 as an affected specification.  However, the exception report (RP-220515) does include 38.101-3.  From a procedural perspective, it may not be possible for RAN4 to agree to the 38.101-3 CR, but perhaps only technically endorse.  Guidance from the chairman will be sought.
For the LS to RAN5, opinions were varied.  Most companies recognized the benefit of sending the LS to RAN5 to indicate testing only needs to be performed once, but there was open discussion on what power level the requirements (Tx and Rx) should be tested at and whether the UE is able to engage the [HigherPowerLimitCADC] feature upon command by the test equipment.  One company did not support sending the LS.  Since RAN5 is not expected to immediately develop the test cases for this feature, unless companies see an urgency in sending the LS this meeting the moderator recommends noting the LS until next meeting to be further discussed and handled as a maintenance activity.
Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	LS on testing of increased MOP for CA and DC
	OPPO
	To: RAN5  (if needed)



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2207678
	 
	Further views on increasing UE power high limit for CA and DC
	Apple
	Noted
	

	R4-2207906
	 
	Increased MOP for CA and DC
	InterDigital Communications
	Noted
	

	R4-2207990
	 
	Finalizing increased power for PC2 inter-band CA
	Skyworks Solutions Inc.
	Noted
	

	R4-2208336
	 
	Views on increasing UE output power for CA and DC
	China Telecom
	Noted
	

	R4-2208426
	 
	Scalability and PC per band within a CA for the sum method
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2208429
	 
	Consideration on Increasing UE power high limit for CA and DC
	Samsung
	Noted
	

	R4-2208604
	 
	Further discussion on the RF requirements of the increasing UE power high limit for CA and DC
	vivo
	Noted
	

	R4-2208605
	 
	The impact of the increasing UE power high limit for CA and DC
	vivo
	Noted
	

	R4-2208748
	 
	Draft LS to RAN2 on increasing UE power high limit for CA and DC
	Ericsson
	Noted
	

	R4-2208851
	 
	Discussion on increasing UE power high limit for CA and DC
	MediaTek Inc.
	Noted
	

	R4-2209090
	 
	Discussion on increasing UE maximum power high limit
	Xiaomi
	Noted
	

	R4-2209184
	 
	Views on the solutions for increasing the power limit
	Huawei, HiSilicon
	Noted
	

	R4-2209377
	 
	R17 UE power class high limit
	OPPO
	Noted
	

	R4-2208749
	-
	Amendment of the power class for CA and DC band combinations
	Ericsson
	Not pursued
	

	R4-2209327
	-
	Draft CR for TS 38.101-1: Enable PC2 inter-band UL CA increasing UE power high limit feature
	Apple
	Not pursued
	

	R4-2210198
	
	Increasing the maximum power limit for inter-band UL CA
	Qualcomm Incorporated, Verizon, Vodafone, Deutsche Telekom, US Cellular, T-Mobile USA, AT&T, China Unicom, NTT DOCOMO, INC., China Telecom, Nokia, Nokia Shanghai Bell, CableLabs
	Revised
	

	R4-2210199
	
	Increasing the maximum power limit for inter-band UL DC
	Qualcomm Incorporated, Verizon, Vodafone, Deutsche Telekom, US Cellular, T-Mobile USA, AT&T, China Unicom, NTT DOCOMO, INC., China Telecom, Nokia, Nokia Shanghai Bell, CableLabs
	Revised
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2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	R4-2210198
	R4-2210767
	Increasing the maximum power limit for inter-band UL CA
	Qualcomm Incorporated, Verizon, Vodafone, Deutsche Telekom, US Cellular, T-Mobile USA, AT&T, China Unicom, NTT DOCOMO, INC., China Telecom, Nokia, Nokia Shanghai Bell, CableLabs, Charter Communications, Inc., Dish Network, Skyworks Solutions, Inc., ZTE, SGS Wireless
	Agreeable
	

	R4-2210199
	R4-2210768
	Increasing the maximum power limit for inter-band UL DC
	Qualcomm Incorporated, Verizon, Vodafone, Deutsche Telekom, US Cellular, T-Mobile USA, AT&T, China Unicom, NTT DOCOMO, INC., China Telecom, Nokia, Nokia Shanghai Bell, CableLabs, Charter Communications, Inc., Dish Network, Skyworks Solutions, Inc., ZTE, SGS Wireless
	Agreeable, but technically endorsed?
	38.101-3 is not listed as an affected specification in the WID.  However, it is listed in the exception report.  
The technical contents of the CR are agreeable, but it is unclear whether RAN4 can actually mark the CR as agreed since it is not listed in the WID.

	R4-2210570
	
	LS on testing of increased MOP for CA and DC
	OPPO
	Noted
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Contact information
	Company
	Name
	Email address

	MediaTek Inc.
	Huanren Fu
	huanren.fu@mediatek.com

	Huawei
	Jin Wang
	jinwang@huawei.com

	OPPO
	Jinqiang
	xingjinqiang@oppo.com

	Apple
	James Wang
	fucheng_wang@apple.com

	Skyworks Solutions Inc.
	Dominique Brunel
	Dominique.Brunel@skyworksinc.com

	Ericsson
	Christian Bergljung
	Christian.Bergljung@ericsson.com

	DOCOMO
	Yuta Oguma
	Yuuta.oguma.yt@nttdocomo.com

	T-Mobile USA
	Bill Shvodian
	bill.shvodian@t-mobile.com

	Qualcomm Incorporated
	Gene Fong
	gfong@qti.qualcomm.com

	InterDigital
	Virgil Comsa
	virgil.comsa@interdigital.com
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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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