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Introduction
This paper addresses four questions enclosed in RAN1 LS of [1].
Discussion
Question 1, 2 and 3
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In our view, Q1, 2 and 3 have been already addressed by an LS of [2] approved in RAN4#108. Perhaps, it may be better to share further clarification on the Q1. Though “all these cases” in Q1 may not be crystal clear here, “the cases” intended in RAN4 corresponds to following part except for texts in yellow.
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Given that what RAN1 referred to in their LS is a clause for configured transmitted power for single carrier operation, it would be better to clarify again that the same principle applies to NR CA and MR-DC.
Possible answer for Q1
RAN4 confirms that the cases to enable UE to report ΔPPowerClass are limited to occasions when maximum transmission power changes originating from a duty cycle mechanism. This principle applies to not only single carrier case, but also multiple carrier case such NR CA and MR-DC.
Regarding Q2 & 3, We believe that the LS approved in RAN4#108 perfectly addressed them. Hence, no detailed answers are required.
Possible answer for Q2 & 3
Regarding Q2 & 3, RAN4’s answers are Yes and No, respectively. The details can be found in R4-2314728.
Question 4
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In our understanding, this originates from a t-doc of [3]. Simply put, a suitable ul-FullPowerTransmission can be different depending on relation between ΔPPowerClass value and an advertised power class by a UE. More specifically, assuming a UE supporting a band with PC1.5(29 dBm) for a band, e.g., n41, the UE may support ul-FullPwrMode1-r16 where the UE can achieve full power with TPMI = 2, i.e., 1/2[1 1]T, since PC1.5 for n41 performance requirements were developed with the assumption that PC2 capable PA x 2 implementation. The same UE, however, may reduce achievable maximum transmission power by e.g., 3 dB from the advertised PC1.5 due to an uplink duty cycle exceedance or return to the achievable maximum transmission power to the advertised PC1.5 from 26 dBm. Though ul-FullPwrMode1-r16 may be suitable during a period of ΔPPowerClass being 0 dB, not ul-FullPwrMode1-r16 but rather ul-FullPwrMode-r16 may be more suitable during a period of  ΔPPowerClass being 3 dB as depictured in Figure 1.
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Figure 1: relation between ΔPPowerClass transitions and Fullpowermodes
Consequently, possible RAN4’s answer toward Q4 is as follows.

Possible answer for Q4
Concerning Q4, RAN4’s intention was UE is allowed to report a more suitable mode for ul-FullPowerTransmission depending on ΔPPowerClass. More specifically, if e.g., a UE supports PC1.5 with ul-FullPwrMode1-r16 is allowed to indicate an additional capability, e.g., ul-FullPwrMode1-r16 which is applicable to only ΔPPowerClass = 3 dB or 6 dB duration where achievable maximum transmission power is capped by 26 dBm or 23 dBm, respectively.
Conclusion
This paper addressed the four questions enclosed in RAN1 LS of [1] and shared following possible answers. A companion LS is drafted in an Annex.
Possible answer for Q1
RAN4 confirms that the cases to enable UE to report ΔPPowerClass are limited to occasions when maximum transmission power changes originating from a duty cycle mechanism. This principle applies to not only single carrier case, but also multiple carrier case such NR CA and MR-DC.
Possible answer for Q2 & 3
Regarding Q2 & 3, RAN4’s answers are Yes and No, respectively. The details can be found in R4-2314728.
Possible answer for Q4
Concerning Q4, RAN4’s intention was UE is allowed to report a more suitable mode for ul-FullPowerTransmission depending on ΔPPowerClass. More specifically, if e.g., a UE supports PC1.5 with ul-FullPwrMode1-r16 is allowed to indicate an additional capability, e.g., ul-FullPwrMode1-r16 which is applicable to only ΔPPowerClass = 3 dB or 6 dB duration where achievable maximum transmission power is capped by 26 dBm or 23 dBm, respectively.
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1. Overall Description:
RAN4 discussed the four questions included in R1-2308561 and would like to share the answers as follows.
· Q1:  It is RAN1 understanding that ΔPPowerClass can be triggered by the cases when the percentage of uplink symbols transmitted in a certain evaluation period is larger than a certain duty cycle as specified in Clause 6.2.4 of TS 38 101-1. Could RAN4 clarify whether all these cases can trigger ΔPPowerClass reporting in PHR MAC CE?
· A1: RAN4 confirms that the cases to enable UE to report ΔPPowerClass are limited to occasions when maximum transmission power changes originating from a duty cycle mechanism. It is noted that this principle applies to not only single carrier case, but also multiple carrier case such NR CA and MR-DC.

· Q2: In case of duty cycle exceedance, and resulting ΔPPowerClass reporting as per recommendation in R4-2310500, is a further ΔPPowerClass reporting also allowed when UE returns to advertised PC power capabilities? 
· A2: Yes, it is. The details can be found in R4-2314728.

· Q3: Could RAN4 confirm the correctness of RAN1’s understanding as per observation b) concerning the recommendation of enabling UE report on the ΔPPowerClass to indicate which power class requirements that the UE is referring to only when duty cycle is exceeded?
· A3: No, it isn’t. The details can be found in R4-2314728.

· Q4:  Could RAN4 clarify the meaning of the recommendation related to the combination of the ΔPPowerClass report with full-power MIMO transmission capability reporting corresponding to the current power class?
· A4: The intention of R4-2314728 was UE is allowed to report a more suitable mode for ul-FullPowerTransmission depending on ΔPPowerClass. More specifically, if e.g., a UE supports PC1.5 with ul-FullPwrMode1-r16 is allowed to indicate an additional capability, e.g., ul-FullPwrMode1-r16 which is applicable to only ΔPPowerClass = 3 dB or 6 dB duration, where achievable maximum transmission power is capped by 26 dBm or 23 dBm, respectively.

2. Actions:
To RAN2 group.
ACTION: RAN4 asks RAN2 to consider the above in its further work.

To RAN1 group.
ACTION: RAN4 asks RAN1 to consider the above in its further work if any.

3. Date of Next RAN WG4 Meetings:	
3GPPRAN4#109		13 – 17 November 2023		Chicago, US
3GPPRAN4#110		26 Feb – 01 March 2024		  Athens, GR
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Q1: It is RAN1 understanding that APpowerciass can be triggered by the cases when the percentage of
uplink symbols transmitted in a certain evaluation period is larger than a certain duty cycle as specified in
Clause 6.2.4 of TS 38 101-1. Could RAN4 clarify whether all these cases can trigger APpowerciass reporting
in PHR MAC CE?

Q2: In case of duty cycle exceedance, and resulting APpowerciass reporting as per recommendation in R4-
2310500, is a further APpowerciass reporting also allowed when UE returns to advertised PC power
capabilities?

Q3:C

i ing th





image2.png
APpowerClass =

- 3.dB for a power class 2 capable UE or 6 dB for a power class 1.5 UE when P-max of 23 dBm or lower is
indicated: or when the field of UE capability maxUplinkDutyCycle-PC2-FRI is absent and the field of UE
capability maxUplinkDutyCycle-PCldots-MPE-FRI is absent and the percentage of uplink symbols
transmitted in a certain evaluation period is larger than 50%; or when the ficld of UE capability
maxUplinkDutyCyele-PC2-FRI is not absent and the percentage of uplink symbols transmitted in a certain
evaluation period is larger than maxUplinkDutyCycle-PC2-FRI as defined in TS 38.306 (The exact
evaluation period is no less than one radio frame): or when the ficld of UE capability maxUplinkDutyCycle-
PCldots-MPE-FRI is not absent and half the percentage of uplink symbols transmitted in a certain
evaluation period is larger than maxUplinkDutyCycle-PCldot5-MPE-FRI as defined in TS 38.306 (The exact
cvaluation period is no less than one radio frame).

- 3dB for a power class 1.5 capable UE when P-max of between 23 dBm and 26 dB is indicated: or when the
field of UE capability maxUplinkDutyCycle-PC2-FRI is absent and the field of UE capability
maxUplinkDutyCycle-PC1dots-MPE-FRI is absent and the percentage of uplink symbols transmitted in a
certain evaluation period is between 25% and 50%: or when the field of UE capability maxUplinkDutyCycle-
PC2-FRI is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is
between maxUplinkDutyCycle-PC2-FRI and maxUplinkDutyCycle-PC2-FRI/2 as defined in TS 38.306 (The
exact evaluation period is no less than one radio frame): or when the field of UE capability
maxUplinkDutyCycle-PC1dot5-MPE-FRI is not absent and the percentage of uplink symbols transmitted in a
certain evaluation period is larger than maxUplinkDutyCycle-PCldot5-MPE-FRI as defined in TS 38.306
(The exact evaluation period is 1o less than one radio frame).

- 3dB when the UE is configured with SUL configurations and the requirements of default power class arc
applicd as specified in sub-clause 6.2C.1 on the band where UE indicates power class 2:

- 3dB is applied during SRS transmission occasions with usage in SRS-ResourceSet set as ‘antennaSwitching’
with configured SRS resources in cach SRS resource set(s) consisting of one SRS port when PC2 capable UE
with txDiversity-r16 capability or PCL.5 capable UE further indicates SRS-TxSwitch capability “t1r2" or
“tled” or “tlrl-t12’ or “tlrl-tlr-tlr.

- 0dB otherwise;
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