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1 Introduction
In the context of HPUE, there was a proposal in RAN4#110 regarding the applicable UE RF requirements when power limitation (P-max) indicated by the network is lower than the UE supported power class or the UL duty cycle supported by a UE is exceeded [1][2]. In RAN4#110bis, the WF was approved to capture possible options [3]. This paper proposes our views on this topics. 
2 Discussion
Background:
· In the context of HPUE, there was a proposal in RAN4#110 regarding the applicable UE RF requirements when power limitation (P-max) indicated by the network is lower than the UE supported power class or the UL duty cycle supported by a UE is exceeded [1][2]. In RAN4#110bis, the WF was approved to capture possible options [3].
Discussion:
· From our perspective, we are open to discuss such kind of clarification. However, as we mentioned in the previous meetings, we would like to emphasize that not only MPR/A-MPR but also ACLR values are different between the different power classes. Since ACLR is an emission requirement and may affect the interference level to neighboring systems, ACLR applicability is also important aspect to be discussed. The details of our views on this ACLR applicability is summarized in [4]. From our perspective, we would like to confirm when P-max indicated by the network is lower than the UE supported power class or the percentage of UL symbols transmitted in a certain evaluation period is larger than the UE supported UL duty cycle capability, the UE still meets the ACLR requirement associated with UE supported power class indicated by UE capability relative to any UE output power.
· On top of that, we provide our views on each issue captured in the WF [3].
	2.1 Way forward on RAN4 specifications revisions to mitigate power class fallback issues  
Proposal: Companies are encouraged to consider the following options for RAN4 specifications revisions to mitigate power class fallback issues
Option 1: Keep the texts for power class fallback behavior in MOP sections and change “apply all requirements for” a certain power class to a more restricted “apply maximum output power of” this power class (R4-2404660)
Option 2: Move the text descriptions on UL duty cycle and P-max conditions below the power class tables in “UE maximum output power” sub-clauses to ΔPPowerClass definitions in “Configured output power” sub-clauses (R4-2404186).

Option 3: Other options are not precluded.


· We don’t have strong opinion on this issue as long as the spec is updated correctly as intended. But, based on the comments from companies in last meeting, the changes should be as small as possible because some companies pointed out the power class fallback has been existed for several releases, and then big change should be avoided. From this perspective, we slightly prefer to take option 1 as baseline, and will keep the current structure as much as possible and just update description(s) to make necessary clarification and/or modification.
Observation 1: Based on the comments from companies in last meeting, smaller changes on the specification seem preferable.

Proposal 1: Take option 1 as baseline for issue in section 2.1 in R4-2406587 so that we can keep the current structure as much as possible and just update description(s) to make necessary clarification and/or modification.
	Issue 2.2-1: Should P-Max be included in the ΔPPowerClass definition?  

Option 1: Yes
Option 2: No


· Regarding this issue, if we understand the intention of the proposal correctly, it would be a kind of optimization for PCMAX_L,f,c. 
· The current Pcmax equation is provided for reference. Note that, to make the discussion simple, we assume the following parameters such as ΔPPowerBoost, ∆MPRc, A-MPRc, ΔTIB,c, ∆TC,c , ∆TRxSRS, and P-MPRc are zero. We also assume the percentage of UL symbols transmitted in a certain evaluation period is lower than the UE supported UL duty cycle capability, i.e., P-max causes power class fallback in this example.
PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with

PCMAX_L,f,c = MIN {PEMAX,c,  (PPowerClass – ΔPPowerClass) – MPR}
PCMAX_H,f,c = MIN {PEMAX,c,  PPowerClass – ΔPPowerClass}
· To have better understanding, examples are shown in the table 2-1. With this example, we can see option 2 can achieve higher PCMAX_L,f,c. For option 1(current spec), P-max is included in ΔPPowerClass definition where PCMAX_L,f,c is decreased by ΔPPowerClass when P-max of 23dBm is indicated. But if UE don’t need large MPR values such as 2dB, using “(PPowerClass – ΔPPowerClass) – MPR” may cause too relaxed PCMAX_L,f,c. On the other hand, in the case of option 2, we just take MIN {PEMAX,c,  (PPowerClass  – MPR} which is sufficient relaxation considering P-max.
· Based on the above discussion, we think Option 2 would be a kind of optimization of PCMAX_L,f,c to avoid unnecessary relaxation caused by ΔPPowerClass when P-max indicated by the network is lower than the UE supported power class. If this understanding is aligned with companies, we are OK to consider option 2.
Table 2-1
	
	PEMAX,c
	PPowerClass
	ΔPPowerClass
	MPRc
	PCMAX_L,f,c
	PCMAX_H,f,c

	Option 1 (Current spec)
	23
	26
	3
	2
	MIN{23, 26-3-2}=21
	MIN{23, 26-3}=23


	Option 2
	
	
	0
	
	MIN{23, 26-0-2}=23
	MIN{23, 26-0}=23


Observation 2: Option 2 would be a kind of optimization of PCMAX_L,f,c to avoid unnecessary relaxation caused by ΔPPowerClass when P-max indicated by the network is lower than the UE supported power class.
Proposal 2: Take option 2 for issue 2.2-1 in R4-2406587.
	Issue 2.2-2: Is it agreeable to revise the PCMAX_L formula as below for single carrier and apply the similar change to other UL features?

PCMAX_L,f,c = MIN {PEMAX,c– ∆TC,c, (PPowerClass + ΔPPowerBoost) – MAX(MAX(MPRc+∆MPRc, A-MPRc) + ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc, ΔPPowerClass)}    
Option 1: Yes
Option 2: No


· We guess the intention of the proposal also would be a kind of optimization for PCMAX_L,f,c. 
· The current Pcmax equation is provided for reference. We have the same assumption with issue 2.2-1, i.e., the following parameters such as ΔPPowerBoost, ∆MPRc, A-MPRc, ΔTIB,c, ∆TC,c , ∆TRxSRS, and P-MPRc are zero. We also assume the case when P-max indicated by the network is lower than the UE supported power class or the percentage of UL symbols transmitted in a certain evaluation period is larger than the UE supported UL duty cycle capability. Then the Pcmax equation for each option would be set as follows:
· Option 1:
PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with

PCMAX_L,f,c = MIN {PEMAX,c,  PPowerClass–MAX(MPR, ΔPPowerClass )}
PCMAX_H,f,c = MIN {PEMAX,c,  PPowerClass – ΔPPowerClass}
· Option 2(current spec):
PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with

PCMAX_L,f,c = MIN {PEMAX,c,  (PPowerClass – ΔPPowerClass) – MPR}
PCMAX_H,f,c = MIN {PEMAX,c,  PPowerClass – ΔPPowerClass}
· To have better understanding, examples are shown in the table 2-2. With this example, we can see option 1 can achieve higher PCMAX_L,f,c. For option 2 (current spec), both ΔPPowerClass and MPR are used to calculate  PCMAX_L,f,c  as (PPowerClass – ΔPPowerClass) – MPR. But if UE don’t need large MPR values such as 2dB, using “(PPowerClass – ΔPPowerClass) – MPR” may cause too relaxed PCMAX_L,f,c. On the other hand, in the case of option 1, we take MAX(MPR, ΔPPowerClass ) instead of using both ΔPPowerClass and MPR which is sufficient relaxation.
· Based on the above discussion, we think Option 1 would be a kind of optimization of PCMAX_L,f,c to avoid unnecessary double counting of both ΔPPowerClass and MPR. If this understanding is aligned with companies, we are OK to consider option 1.
Table 2-2
	
	PEMAX,c
	PPowerClass
	ΔPPowerClass
	MPRc
	PCMAX_L,f,c
	PCMAX_H,f,c

	Option 1
	23
	26
	3
	2
	MIN{23, 26-MAX(2,3)} =23
	No Difference

	Option 2

(Current spec)
	
	
	
	
	MIN{23, 26-2-3}=21
	


Observation 3: Option 1 would be a kind of optimization of PCMAX_L,f,c to avoid unnecessary double counting of both ΔPPowerClass and MPR.
Proposal 3: Take option 1 for issue 2.2-2 in R4-2406587.
	Issue 2.2-3: How to describe power class fallback UE behavior during SRS transmission occasions for PC2 capable UE with txDiversity-r16 capability or PC1.5 capable UE?

Option 1: No change in current specifications, meaning that ΔPPowerClass = 3dB is sufficient.
Option 2: Change ΔPPowerClass = 3dB with the wordings that “for PC2 UE with txDiversity-r16 capability, all requirements for the default power class apply, and for PC1.5 UE, all requirements for PC2 apply.

Option 3: Other options are not precluded.


· Regarding this proposal, we firstly need to further clarify the intention. We guess that the intention behind is:
· Targeted devices are UE implementing two half power PAs to support its power class, i.e., 23dBm+23dBm to support PC2 and 26dBm+26dBm to support PC1.5.
· Such a UE does not have any full power PAs associated with its power class, and then the requirement should be the lower power class during SRS transmission occasions for PC2 capable UE with txDiversity-r16 capability or PC1.5 capable UE for SRS antenna switching.
Observation 4: Clarification on the intention of the proposal issue 2.2-3 is needed. 
	Issue 2.2-4: If RAN4 agrees to make specifications revisions to mitigate the power class fallback issues, which release should be the starting release for the changes?

Option 1: Rel-17
Option 2: Rel-18


· As we discussed in [4], at least the clarification of applicable requirement is preferable from earlier release from our perspective. We feel other issues such as issue 2.2-1, 2.2-2, and 2.2-3 are kind of optimization. So, if the changes caused by the issues of 2.2-1, 2.2-2, and 2.2-3 become large and companies have concerns on the big changes from earlier release, then we suggest the clarification of applicable requirements is done from Rel-17, and other optimization applies from Rel-18.
Observation 5: At least the clarification of applicable requirement is preferable from earlier release.
Proposal 4: Take option 1 for issue 2.2-4 in R4-2406587.
Proposal 5: For issue 2.2-4 in R4-2406587, if option 1 is not aggregable, only the clarification of appliable requirement (shown as below) is done from Rel-17 and clarification on other issues of issue 2.2-1, 2.2-2, and 2.2-3 applies from Rel-18.
· Clarify “when P-max indicated by the network is lower than the UE supported power class or the percentage of UL symbols transmitted in a certain evaluation period is larger than the UE supported UL duty cycle capability, the UE still meets the UE RF requirements(such as MPR/A-MPR/ACLR) associated with UE supported power class indicated by UE capability” from Rel-17 specification.
3 Conclusion

Here we summarize our proposals: 
Observation 1: Based on the comments from companies in last meeting, smaller changes on the specification seem preferable.

Proposal 1: Take option 1 as baseline for issue in section 2.1 in R4-2406587 so that we can keep the current structure as much as possible and just update description(s) to make necessary clarification and/or modification.
Observation 2: Option 2 would be a kind of optimization of PCMAX_L,f,c to avoid unnecessary relaxation caused by ΔPPowerClass when P-max indicated by the network is lower than the UE supported power class.
Proposal 2: Take option 2 for issue 2.2-1 in R4-2406587.
Observation 3: Option 1 would be a kind of optimization of PCMAX_L,f,c to avoid unnecessary double counting of both ΔPPowerClass and MPR.
Proposal 3: Take option 1 for issue 2.2-2 in R4-2406587.
Observation 4: Clarification on the intention of the proposal issue 2.2-3 is needed. 
Observation 5: At least the clarification of applicable requirement is preferable from earlier release.

Proposal 4: Take option 1 for issue 2.2-4 in R4-2406587.
Proposal 5: For issue 2.2-4 in R4-2406587, if option 1 is not aggregable, only the clarification of appliable requirement (shown as below) is done from Rel-17 and clarification on other issues of issue 2.2-1, 2.2-2, and 2.2-3 applies from Rel-18.
· Clarify “when P-max indicated by the network is lower than the UE supported power class or the percentage of UL symbols transmitted in a certain evaluation period is larger than the UE supported UL duty cycle capability, the UE still meets the UE RF requirements(such as MPR/A-MPR/ACLR) associated with UE supported power class indicated by UE capability” from Rel-17 specification.
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