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Introduction
In the last RAN4#98e meeting, the SAR solutions for UE power class 2 NR inter-band CA and SUL configurations were discussed and a WF of R4-2103172 was approved with the following candidate options for SAR solutions:
· Duty Cycle based solutions
· Option 1: Report the total duty cycle capability per band combination with SARratio factor consideration and not need to report SARratio
· How to define the SARratio will be further discussed
· “Blind scheme” solution can be discussed further
Based on this alignment and according to the contributions submitted, this discussion summary will focus on the following topics:
· Topic#1: PC2 SAR solutions 
· Sub-topic 1-1: Dutycycle solution for CA and SUL
· Sub-topic 1-2: Blind scheme solution
· Topic#2: Increasing UE maximum power high limit
Note that the tables for collecting comments for sub-topic issues are arranged just below each issue...
Topic #1: PC2 SAR solutions
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations/Abstracts

	R4-2105085
	Ericsson
	Proposal 1: duty cycle reporting should not be specified for UL CA PC2; it is not viable. It poses constraints on scheduling that trigger unnecessary fallbacks to PC3. 
Observation 2: consideration of meaningful SAR ratio indicated the UE capability does not appear feasible. Moreover, it is not the task of the BS scheduler to ensure SAR compliance, it is a UE liability. P-MPR can always be used for SAR compliance. 
Instead, we propose that
Proposal 3: UE-specific absolute (P-Max) or relative power limits configured by RRC can be enabled/disabled by a MAC-CE thus allowing fast adaptation to changing radio conditions.  
The P-MPR method is the default in case the power limits are absent.
Proposal 4: the UE-specific power limits can be used in conjunction with the P-MPR method.

	R4-2106275
	China Telecom
	Proposal 1: Report one capability with one sequence of maxUplinkDutyCycle values to apply for power class 2 case a, b, c, d for inter-band CA
Proposal 1a: The sequence could be defined as: maxUplinkDutyCycle - {n50, n60, n70, n80, n90, n100, full_duty}

	R4-2106276
	China Telecom
	Proposal 1: Report one capability with one sequence of maxUplinkDutyCycle values to apply for power class 2 case a, b for SUL configurations.
Proposal 1a: The sequence could be defined as: maxUplinkDutyCycle - {n50, n60, n70, n80, n90, n100, full_duty}

	R4-2106363
	ZTE Corporation
	Proposal 1: Using formulation (2) for PC2 inter-band FDD-TDD/TDD-TDD SAR scheme solution.
Proposal 2: Different total duty cycle capability should be defined for each cases for either PC2 inter-band FDD-TDD or TDD-TDD NR CA

	R4-2106541
	Xiaomi
	Proposal 1: it is proposed the mapping of power class configuration and dutycycle signalling sequence shown in table 2 shall be specified for high power UE inter-band UL CA and SUL
Proposal 2: how to derive SARratio factor should be specified in the spec.
Proposal 3: when the inter-band UL scheduling exceeds the UE overall maximum duty cycle capability by checking the equation (1), the traditional approach that fall back to PC3 shall be applied.

	R4-2106559
	OPPO
	Observation 1:    Without SAR ratio reported, it is impossible for the NW to consider the SAR difference between bands.
Observation 2:    It is contradicting to ask NW consider the SAR ratio but UE doesn’t report it.
Proposal 1: It is proposed to report the SAR ratio together with total duty cycle capability to allow NW schedule the duty cycle between bands.
Proposal 2:  It is proposed to consider SAR ratio {0.5, 0.7, 1.5, 2} and default value 1 if absent.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: Dutycycle solution for CA and SUL
Issue 1-1-1: Dutycycle threshold calculation procedure 
Question: Whether to specify the dutycycle threshold calculation formula (1) to the spec?
Formula (1): DutyNR, x *( PNR,x/ P26)*SARratioNR, x + DutyNR, y *(PNR, y/ P26)* SARratioNR, y  ≤ Duty threshold 
Recommended WF: Specify the dutycycle threshold calculation formula (1) to the spec.

	Company
	Comments on Issue 1-1-1: Dutycycle threshold calculation procedure 

	Nokia
	In our understanding, we don’t need to make the formula complex. SARration is to know which bands have more impact on SAR and how much it is. Hence that value is relative. So, one SARration should be enough to be added to the formula and the other one can be considered as one. Just apply SARration ≥ 1 to the band whose impact is bigger than the other…That is simpler and can find the suitable duty cycle values for each band easily…

	Ericsson
	We do not understand how to set the SAR ratio: the contribution to the total exposure from a serving cell in a particular band depends on the antenna arrangement and the UE form factor amongst other factors. Does the proposed SAR ratio override the P-MPR that can be applied in any serving cell?


	China Telecom
	From our perspective, the SARratio for Band x will depend on the capability reporting by single band x, which means no need to report the SARratio again in CA , as mentioned in our contribution R4-2106275 also by Ericsson that SARratio depend on UE form factor attribute rather than carrier allocation. Also, the reporting for SARratio in CA will cause additional cost for signaling is considered.

	OPPO
	Similar as Nokia, one SARratio is enough and it is the relative SAR effects for one band comparing to the other. With two SARratio in the equation just make it more complex.
We are also thinking whether the single band capability can represent the SAR ratio in CA, for example in single band the best antenna will be used for band X, but when in CA band X + band Y with band Y as the Pcell, then this best antenna probably will be allocated to Pcell which makes band X to the secondary antennas. In this case the CA SAR ratio will be different from the single band capability.

	Huawei
	We have a few questions for clarifications: 1) The formula seems to assume that each band can tx at its max power (as per power class) simultaneously. This is a topic still under discussion, but is not allowed by current specs due to the constraint of total power. 2) During the evaluation period, the UE may not tx at max power in one of the bands or neither bands. Hence the duty cycle threshold may become quite pessimistic and limit the UE t-put. 3) We’re concerned about the impact on network scheduling as well as expected UE behavior as a result of the formula. For example, should the network change the scheduling as per the formula? What’s the expected UE behavior if the threshold is exceeded? More clarifications are needed before agreements can be reached.

	ZTE
	Generally,we agree with China Telecom. It was agreed in last meeting that there is no need to report SARratio.  If only one SARratio  is introduced, it seems it is difficult to decide which bands the SARratio applies for. Need to see how to implement the formulation in the spec.

	Vivo
	We support it, and formula (1) and (2) should work together. 

	China Telecom
	Regarding antenna selection proposed by OPPO, if indeed some of UE but not all UE suffered from this implementation, at least we have P-MPR solution.
For the comments from Huawei, 1) we are not quite understand the problem, actually this formula is reused from EN-DC discussion which will have no total power constraint issue. 2) that is a general question for dutycycle solution have been discussed in the past, to summarize, dutycycle solution represent the capability of transmiting power, it does not cover all the scenario for power configuration.3) In our understanding, UE shall maintain power class 2 if the threshold is not exceeded, otherwise UE could select to backoff. 



Issue 1-1-2: SARratio calculation procedure
Question: Whether to specify the SARratio calculation formula (2) to the spec?
Formula (2): SARratioNR, x = 50%/DutycycleNR, x   ; SARratioNR, y = 50%/DutycycleNR, y 
Option 1: Specify the SARratio calculation formula (2) to the spec
Option 2: Depend on UE implementation
Option 3: Depend on UE reporting (which is in conflict with the WF approved in last meeting)
Recommended WF: Option 1.
	[bookmark: OLE_LINK9][bookmark: OLE_LINK8]Company
	Comments on Issue 1-1-2: SARratio calculation procedure

	Nokia
	We may misunderstand it but we have no idea on the formula (2)…
If we substitute (2) into (1), we get 50 *(PNR,x/ P26) + 50 *(PNR, y/ P26) ≤ Duty threshold.
Now if PNR,x =400 mW, PNR, y =400 mWthe, the formula becomes as follows.
100 ≤ Duty threshold

	
	It says value to be reported as capability must be more than or equal to 100%...

	China Telecom
	Sorry for not attaching the interpretation for each of variables. The DutycycleNR, x in (2) represents maximum dutycycle capability reported by Band x. The DutyNR, x  in (1) represents the actual duty that scheduled by network for Band x.

	OPPO
	As commented in issue 1-1-1, the calculation based on single band capability may not always be correct. And in our view the most accurate and simple way is UE reporting.

	Huawei
	Whether to specify formula 2 depends on the outcome of the discussion on formula 1. We’d like to keep the options open for now.

	ZTE
	Either option 1 or option 2. more prefer to option 1. Need to see how to implement the formulation in the spec.

	Vivo
	We support option 1, and formula (1) and (2) should work together. The benefit of reporting total duty cycle (both formulas are specified in the spec) is to reduce the signaling overhead and reuse the single carrier duty cycle reporting. 



Issue 1-1-3: Total dutycycle capability
Question: How to report the total dutycycle capability?
Option 1: Report only one total dutycycle capability independent of power class cases
Option 2: Report total dutycycle capabilities based on power class cases
Recommended WF: Collect preference on the options and justifications.
	Company
	Comments on Issue 1-1-3: Total dutycycle capability

	Ericsson
	None, duty cycle reporting should not be specified for CA, it is not viable as discussed in R4-2105085. It only poses constraints on scheduling that trigger unnecessary fallbacks to PC3 since the actual UE output power on a serving cell is not considered (Proposal 1 in R4-2105085). 
Notwithstanding, the duty cycle reporting is UE capability and cannot be adapted to any dynamic TDD for example.

	OPPO
	Without clear SAR ratio known to UE and BS, we are not sure how this total duty cycle capability can be derived or applied.

	Huawei
	A given UE implementation can only employ one of the four PA configurations. On the other hand, if formula 1 were used by the network scheduler, the network would need to know the UE power configuration. It’s not clear which option satisfy these requirements. More clarifications are needed.

	ZTE
	Option 2..There are two cases for PC2 inter-band FDD-TDD NR CA and four cases for PC2 inter-band TDD-TDD NR CA, each case has different power allocation, which means the reported total duty cycle capability would be different. 

	Vivo 
	Support option 1.



Sub-topic 1-2: Blind scheme solution
Proposals for blind scheme:
Proposal 2: UE-specific absolute (P-Max) or relative power limits should be specified for modification of the configured maximum output power per serving cell to facilitate SAR compliance and UE heat management for UL CA PC2 and reduce the risk of dropping of SCells. Hit two birds with one stone.
Proposal 3: UE-specific absolute (P-Max) or relative power limits configured by RRC can be enabled/disabled by a MAC-CE thus allowing fast adaptation to changing radio conditions.  
Proposal 4: the UE-specific power limits can be used in conjunction with the P-MPR method.
Recommended WF: Collect views on the proposals
	Company
	Comments on Sub-topic 1-2: Blind scheme solution

	Ericsson
	We propose that this solution is specified, it can be used in conjunction with the ‘P-MPR method’. Moreover, it also addresses SCell power prioritization, it works for any power class of the band combination (i.e. also class higher than PC2) and is not only depending on RRC reconfiguration (slow) for adaptation. There is no fallback to PC3 unless limited by network. 
We remark that P-MPR is always possible on any serving cell of needed for compliance with SAR.

	Verizon
	We expect a solution that could quickly adapt the change of power radio, arrange the SCell power prioritization and not trigger unnecessary fallbacks to PC3. While, the Blind scheme is a solution to handle the requirements.   
RAN4 should initialize discussions and further analyze the related requirements needed.

	Qualcomm
	P-max restrictions are already allowed by the specifications. Dynamic application of limits is an improvement to include a temporal dimension, but our concern is that there is no UE reporting capability. Instead, P-max or other power restrictions are estimated by the basestation using generalized rule-of-thumb without any knowledge of the UE's capability to meet SAR.

	Huawei
	It seems that the proposed P-max method put the network in charge of SAR compliance in contrast to the P-MPR method where the UE is responsible for the compliance. Since the network does not have real-time information on UE Tx power, nor the band-dependent SAR, it’s not clear how the network can adapt the power limit to ensure SAR compliance in the proposed scheme. The signaling overhead is also a major concern. Given the evaluation period is in the order of a radio frame, whether the adaptation could be fast enough is unproven. Besides, the testability of the proposed method is in question.

	
	

	
	



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: 
Candidate options:
Recommendations for 2nd round:  No consensus on the issues, it seems that majority companies have two tendencies towards issue 1-1-1 and issue 1-1-2, one is to define SARratio per band, and the other is to define only one SARratio. Further discussion will continue in WF#1.

	Sub-topic#1-2
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: No consensus on this topic, further discussion will continue in WF#1.



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on SAR solutions for PC2 NR inter-band CA and SUL configurations
	

China Telecom



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

	
	



Discussion on 2nd round (if applicable)
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Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations/Abstracts

	R4-2104527
	vivo
	Proposal 1: To enhance UL coverage and full use UE hardware capability, the improvement for MOP 27.8 dBm for 23+26dBm should be discussed.
 Proposal 2: To reach ACLR, SEM and spurious emission limits, new MPR and A-MPR requirements are needed for 23+26dBm case.
Proposal 3: Introduce power boosting capability for PC2 UE to allow higher MOP.

	R4-2104572
	Nokia, 
Nokia Shanghai Bell
	Proposal: Given that UEs supporting uplink inter-band CA (Band A + Band B) with this even higher power feature, consider following three alternatives to address the raised issues. In the following, SUM is defined as the sum of PC for Band A and PC for Band B
Alternative 1: Replace PPowerClass in both PCMAX_L and PCMAX_H with SUM.
Alternative 2: Replace PPowerClass in both PCMAX_H and PCMAX_H with SUM and relax the PPowerClass in PCMAX_L by the PPowerClass(the sum) - MAX(PC for Band A, PC for Band B).

	R4-2105086
	Ericsson
	Proposal 1: define an new power class for inter-band combinations supporting a total UE power greater than 26 dBm (Option 2).
Observation 1: operators can set a UE-specific limit (PNR) of the total output power per cell group configured for each UE should there be any regulary requirements applying in the geographical region of operation.
Observation 2: Option 2 does not imply any new signaling and can be specified in 38.101-1.
There is an impact on SAR, the total average output power can increase. Duty-cycle reporting would be affected, but should not be specified at any rate.
Observation 3: a higher BC power class implies higher total power, UE heat management and facilitation of SAR compliance more challenging.
Observation 4: for inter-band CA, MSD requirements would be impacted by the higher power class.
The latter was essentially the only consequence when increasing the power capability of EN-DC band combinations aside from the duty-cycle reporting.

	R4-2106557
	OPPO
	Observation 1:    Remove Ppowerclass from Pcmax_h, will allow UE transmit power higher than 28dBm which is not compatible with current power class definition.
Observation 2:    Remove power class upper limit will make power levels overlapping among different power classes, and the interpretation of power classes need to be clarified.
Observation 3:    If PC2 UE is allowed to transmit at 29dBm with 2T, but only 26dBm with 1T, then whether PC2 UE is also allowed to transmit 26dBm with 2T but only 23dBm with 1T? 
Conformance tests
Observation 4:    If removing Ppowerclass also is planned for CA/DC PC3, SA PC3/PC2 and NSA PC3/PC2, then the impacts to the already existing systems/specifications are not trivial and need to be taken into account carefully. 
Power enhance approaches
Observation 5:    Current 3dB power step for PC1.5/2/3 is already a trade-off between flexibility and complexity, defining more power classes among them is not a good approach.
Observation 6:    The room for power enhancement by removing the upper limit is only around 1.5dB considering the PA reliability in massive production and also the already power boosting to compensate RFFE IL and antenna efficiency loss.
Observation 7:    Power consumption and thermal issues already been challenging for 2T PC2 UEs, transmitting even higher power is not a good choice from UE performance perspective.
Observation 8:    No matter removing the upper limits or introducing new power class, the benefits seem not big enough but potential impacts are big.
Observation 9:    Another alternative is to introduce a 2dB or 3dB power boosting UE capability similar as the capability introduced in switched UL transmission (or super UL) topic while keeping PC2 definitions.
Proposal 1:         It is proposed to do more analysis on the impacts and achieve common understanding before removing upper limits of Pcmax.
Proposal 2:         Consider using 2dB or 3dB power boosting UE capability approach while keeping PC2 definitions to allow UE transmit higher power levels.

	R4-2106905
	Apple
	Observation 1: Per-band requirements can very well be applied for inter-band UL CA without the need for defining the composite power class provided the thermal and SAR issues can be mitigated, just like that for FR1-FR2 UL CA. 
Question 1: would the UE or network behave differently for UE supporting PC2 inter-band UL CA with (23dBm + 23dBm) capability and (23dBm + 26dBm) capability, or even (26dBm + 26dBm) capability?
Question 2: For PC2 inter-band UL CA, should the UE maintain at PC2 when UL CA falls back to PCC UL only? 
Question 3: If a new power class at 28 dBm would be introduced, how would the network recognize which band supports 23 dBm and which band supports 26 dBm? 
Question 4: If network knows UE’s per-band power class capability, why there is a need to further define a composite power class if the intention is to maximize each band’s maximum output power for inter-band UL CA?



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: Increasing UE maximum power high limit
Issue 2-1-1: How to increase UE maximum power high limit
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Option 1: Remove PPowerClass constraint in the maximum configured output power
Option 1a: Replace PPowerClass in PCMAX_H with other parameters such as sum of power classes for bands comprising the CA, etc. 
Option 1b: Apply option 1a to both PCMAX_H and PCMAX_L and relax PCMAX_L  by PPowerClass(the sum) - MAX(PC for Band A, PC for Band B).
Option 2: Define a new power class
Option 3: Consider power boosting approach
Recommended WF: Collect views for the options
	Company
	Comments on Issue 2-1-1: How to increase UE maximum power high limit

	Nokia
	Our proposal is Option 1a or 1b. 
Option 1 has an inconsistency between the UE ability and Pcmax as mentioned in our paper. 
Option 2 is just increasing the number of PCs so that we would like to avoid it.
For Option 3, this feature is not boosting something on a particular signal like PI/2 BPSK. 

	Ericsson
	PCMAX for a CA configuration must be specified regardless of the power capability for the band combination; the PCMAX determines when power prioritization according to 38.213 should be made (the UE power limited). 
Option 1 is not possible since absence of a power class for a band combination (BC) implies the default PC3 (see powerClass, powerClass-v1610 indicated per BC). 
Neither Option 1a nor 1b are attractive. Even if the PCMAX could be modified, the gNB would still interpret absence of a power-class indication for the indicated BC as default PC3 that would override the (sum of) power classes indicated per band. 
Option 2 is the most straightforward. The change would affect any duty cycle reporting.
Option 3 is not impossible, but then the gNB must be made aware of the UE boosting capability for otherwise it would assume that the power class of the BC is limiting (compare the case for TX switching for which the boosting is UE capability for CA PC3 combinations). Hence this requires capability signaling (the boosting ratio) and hence no difference to Option 2 that also needs a new field (only pc2 and pc1dot5 can be indicated in the present version).


	Verizon
	Option 1: In our view, the PCMAX_H should be maintained to avoid unnecessary impacts to the specs and requirements. Still, RAN4 could continually discuss the options required. 
Option 2: No, we should not define a new power class for this MOP improvement (27.8dBm). This has considered the similar concept may be useful for other 2PA scenarios in future to enhance the upper limits of the output power (from the power class). And, it is unpractical to define new power class for each enhancement of UE maximum power. 

	OPPO
	Prefer Option 3 with a power boosting capability as in Tx switching discussion where UE can transmit higher power in case 2 then the boosting capability is reported and enabled by NW.
For option 2, although it is straight forward, we are not convinced on such a 1.5dB deserves a power class and also it will complex the UE types.
For option 1, many other issue will be caused which is not desired.

	Qualcomm
	Our preference is option 1 to remove PPowerClass from PcmaxH because it's more general, however, the option 1a or 1b proposal from Nokia and Apple is also acceptable for us 

	Huawei
	In our view this issue should be the last to study. Only after the feasibility of increasing UE max power limit is proven, should we study how to implement it. There’s a clear dependency here. We prefer to keep the options open for now.
That said, our view on different proposals are as follows. As per current power control framework, the reported power class is the total power limit used by the power control rules set in TS 38.213. Hence Option 1, 1a and 1b could cause inconsistency between RAN1 and RAN4 specs and may not be effective. As pointed out in several contributions, Option 2 is not desired as the power step between classes are not large enough. Option 3 is like creating an exception to the existing rule, which probably should be avoided. 

	Samsung
	We prefer Option 1 to others. However, all the detail in Option 1 should be kept for further discussion to check and see if other Pcmax related issues can be resolved. We also believe that it would be better to avoid making new power class as much as possible for every max output power of the future UE, and Option 3 might have the similar result in our understanding.

	ZTE
	Either option 1/1a/1b or option 3 seems workable, we should exclude option 2 which will make PC fragment but with litter benefit(~1.5dB). However, need to study the impact on the RAN4/RAN1 spec for option 1/1a/1b and option 3.  Power boosting is not a brand new approach which was already existed in the spec.

	Apple
	In our view, Ppowerclass represents UE’s maximum output power capability. Having a new power class for inter-band UL CA which is a sum of each band’s power class capability does not seem to be very meaningful. We think what is more important for network to know is the per band power class, but not CA power class. If the FR1 inter-band UL CA can be specified as the same as with FR1+FR2 inter-band UL CA, then only per band Pcmax would be of significance.

	Vivo
	We support option 2 or 3. And the MPR, emission and coexistence need to be relaxed based on new MOP.

	MediaTek
	Since impacts (issue 2-1-2) would be further discussed, we think conclusion from issue 2-1-2 can also help companies for better decision for issue 2-1-1. 



Issue 2-1-2: Impacts by increasing UE maximum power high limit 
Question: Are there following impacts by increasing UE maximum power high limit?
1) Impact to regulations
2) Impact to 3GPP specifications 
3) Need for signaling
4) Impact to SAR
5) Impact on RAN4 requirements, such as MPR, emissions, coexistence
Recommended WF: Collect views on the impacts according to the analysis submitted in this meeting. It is suggested to follow the numbering order of the above impacts when providing comments to each of impact.
	Company
	Comments on Issue 2-1-2: Impacts by increasing UE maximum power high limit

	Nokia
	1) YES, but if counties which think this feature is useful, they’ll change the regulation accordingly. If they do not change it, operators just can cap its power up to 26dBm by network signaling. 
2) Yes, at least PCMAX
3) Yes, a UE supporting this feature needs to report it to a network.
4) Yes
5) No, we don’t think so far as far as the feature is used for UL inter band CA.

	Ericsson
	1) Possibly in some regions. However, if higher power classes for CA are not allowed by regulation, P-Max signaling (per cell group) can be used.
2) If a new power class for a BC is specified there is no need to modify the PCMAX. The power class capability per band is that indicated in the NR-band capability. 
3) A new power class needed for 23 + 26 dBm (pc2 and pc1dot5 already possible)
4) Yes, the affects the average output power.
5) At least MSD for IMD.

	Skyworks
	For 5) At least for any band combination which would be subject to this higher power, MSD needs to be assessed for the TDD band power: IMDs but also harmonics, harmonic mixing, cross-band. By assessment we mean whether the UL carriers power and configuration currently used for the PC2 MSD calculation scan stay as is or need to take the worst case as the assumption, this depends on how the REFSENS will be tested. Possibly the same for any band protection.

	Huawei
	1) Not clear but could be solved by network signaling
2) Yes. It affects the current power control mechanism and could cause NBC and inconsistency issues.
3) Possibly.
4) Yes. SAR increases with Tx power.
If the scope is limited to inter-band CA/DC, there should be no MPR issue. Owing to increased IMD power, additional MSD or A-MPR may be needed.

	ZTE
	1) Impact to regulations:  Max. Power may be restricted in some regulations
2) Impact to 3GPP specifications: at least PCMAX 
3) Need for signaling:  Yes. NW should know the higher power of UE.
4) Impact to SAR: Yes
Impact on RAN4 requirements, such as MPR, emissions, coexistence: not sure if it will impact some FDD band REFSEN requirements, especially for those band with small duplex gap. Also A-MPR may be needed for some bands to meet the regulation requirement.

	Apple
	1) Regulation in our view can also be applied to each band.
2) If Pcmax can be per band based, there would not be impact.
3) Per band signaling already exists
4) SAR issue is the same as other HPUE
5) All the requirements can be per band based

	Vivo
	1) Yes
2) Yes
3) Depends on how to increase UE max power high limits.
4) Yes
Yes, in our understanding, for the 2 Tx, the emissions are defined as the sum of 2 antenna connectors. If emissions and coexistence no update, new MPR is needed.

	MediaTek
	1) Not sure, since new NS method may solve some issues
2) Yes
3) It depends. Needed for new power class 
4) Yes
5) Yes, MSD for IMD. Besides, we also want to clarify whether inter-band CA power-tolerance for 23+26dBm (28dBm +2/-3dB) is needed or not. We see empty column about power tolerance in TS 38.101-1 Table 6.2A.1.3-1 UE Power Class for uplink inter-band CA (two bands)

	OPPO
	1) Yes, for these regions UE needs to limit its power
2) Yes,
3) Yes, to make NW aware of this higher power capability or enabling this capability.
4) Yes

	
	

	
	


Companies views’ collection for 1st round 

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
	Companies standpoints for options for Issue 2-1-1: How to increase UE maximum power high limit:
Option 1: Remove PPowerClass constraint in the maximum configured output power
· Verizon, Samsung, Qualcomm, ZTE, [Apple]
Option 1a: Replace PPowerClass in PCMAX_H with other parameters such as sum of power classes for bands comprising the CA, etc. 
· Nokia, ZTE, [Apple]
Option 1b: Apply option 1a to both PCMAX_H and PCMAX_L and relax PCMAX_L  by PPowerClass(the sum) - MAX(PC for Band A, PC for Band B).
· Nokia, ZTE, [Apple]
Option 2: Define a new power class
· Ericsson, vivo
Option 3: Consider power boosting approach
· OPPO, ZTE, vivo
Other options:
Huawei: As per current power control framework, the reported power class is the total power limit used by the power control rules set in TS 38.213. Hence Option 1, 1a and 1b could cause inconsistency between RAN1 and RAN4 specs and may not be effective. As pointed out in several contributions, Option 2 is not desired as the power step between classes are not large enough. Option 3 is like creating an exception to the existing rule, which probably should be avoided.
(MTK): Since impacts (issue 2-1-2) would be further discussed, we think conclusion from issue 2-1-2 can also help companies for better decision for issue 2-1-1.

Companies standpoints for Issue 2-1-2: Impacts by increasing UE maximum power high limit
It seems that majority companies acknowledged the following impacts, the detailed impacts could be further discussed. 
1) Impact to regulations
2) Impact to 3GPP specifications 
3) Need for signaling
4) Impact to SAR
5) Impact on RAN4 requirements, such as MPR, emissions, coexistence
Recommendations for 2nd round: No consensus on this topic, further discussion will continue in WF#2.



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#2
	WF on increasing UE maximum power high limit
	Qualcomm



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

	
	

	
	

	
	

	
	

	
	



Discussion on 2nd round (if applicable)

Summary for 2nd round 

	
	Status summary 

	
	Recommendations for conclusion:  


	
	According to the two rounds discussion, companies preference on the candidate options are listed below for information:




Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion
	CR/TP number
	CRs/TPs Status update recommendation  

	
	

	
	

	
	

	
	



