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1. Introduction
In this paper, we share the views on the applicable/suitable ULFPTx mode reporting (along with ΔPPowerClass reporting) should be static, semi-static or dynamic, as well as the questions raised in RAN2 LS[4].
2. Discussion
The only remaining issue left in WF [1] is excerpted below.
[image: ]
“The following dynamic indication” as mentioned above was removed from the WF as suggested by companies and captured in the Chairman note.
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Firstly, the above example “A change in ΔPPowerClass can be triggered by changes in physical UL resource availability at the UE, for example due to SAR” is beyond what can be described via ULFPTx capabilities alongside with ΔPPowerClass reporting as the proponent also admitted, since physical UL resources availability can also change when ΔPPowerClass is either zero or negative value for which ΔPPowerClass reporting is not allowed in Rel-18. So technically in our view this issue should adopt same treatment as for of Topic#5, i.e., ΔPPowerClass reporting or PHR reporting triggered by the change of physical UL resources availability at the UE side shall not be pursed in Rel-18.
Proposal 1: Neither ΔPPowerClass reporting nor PHR reporting triggered by the change of physical UL resources availability at the UE side is considered in Rel-18.

Then go back to the discussion on the suitable ULFPTx mode reporting (along with ΔPPowerClass reporting) should be static, semi-static or dynamic. As we mentioned in our paper [2], to our understanding the primary purpose to combine ULFPTx and ΔPPowerClass is to allow NW to understand the suitable/applicable ULFPTx mode can be changed when MOP fallback or return to (i.e., the effective power class is changed). So actually there is two directions to achieve this goal.
· Direction 1: Define a clear mapping/logic (an example provided below for single band single CC, for power fallback; same logic for power return to after fallback) in spec between applicable ULFPTx mode and ΔPPowerClass(due to duty cycle exceedance or fallback after exceedance), with which it is not necessary for UE to report the applicable ULFPTx mode anymore but NW can still derive the correct ULFPTx mode behavior in most cases(but not all cases), by implementing the mapping/logic at NW side.

Table 1: Mapping between applicable ULFPTx mode and ΔPPowerClass reporting
	The advertised PC 
	ULFPTx mode along with the advertised PC
	The effective power class (i.e,  take ΔPPowerClass reporting into consideration) 
	The applicable ULFPTx mode for the effective power class

	PC1.5
	Mode-1
	PC2
	Mode-full power

	PC1.5
	Mode-1
	PC3
	Mode-full power

	PC2
	Mode-1
	PC3
	Mode-full power

	PC2
	Mode-2
	PC3
	Mode-full power

	PC2
	Mode-full power
	PC3
	Mode-full power

	Note: Please note above mapping/logic does not consider the physical UL resource availability change at UE side



 
· Direction 2: UE reports the applicable ULFPTx mode for the effective power class, this way is also what the LS [3] implicitly suggested, while it left for further discussion it should be a static or dynamic reporting.
[image: ]
To our understanding, usually semi-static is adopted for RRC and dynamic is adopted for DCI. For ULFPTx reporting we think RRC is enough so it should be semi-static. For example, if the effective power class fallback from PC1.5 to PC3 due to duty cycle exceedance (ΔPPowerClass=6dB is reported), and UE report Mode-full power(Mode-0) as suitable one, while later the applicable power return to PC2 (ΔPPowerClass=3dB is reported), UE is supposed to report Mode-0 as suitable ULFPTx mode again if there is no above mapping/logic(Table 1) storing at NW side, otherwise NW may not be such smart to derive the applicable ULFPTx mode according to the MOP change by itself.  If taken physical UL resource availability change at UE side into consideration, the situation would be more complexed, for example if one of the antennas is unfortunately blocked by the human tissue which leads to power reduction, whether it would result in the change of duty cycle assumption/situation if NW do UL/DL resource rescheduling? Accordingly whether ΔPPowerClass and the suitable ULFPTx mode is changed is unclear to NW if without UE reporting semi-statically.
Proposal 2: In principle, the applicable/suitable ULFPTx mode reporting (along with ΔPPowerClass reporting) is supposed to be semi-static reporting(RRC), to maximize the benefit. 
Proposal 3: ULFPTx mode reporting (along with ΔPPowerClass reporting) should be optional.

[bookmark: OLE_LINK5][bookmark: OLE_LINK6]However, considering current mechanism for ul-FullPowerTransmission UE reporting and NW scheduling are static, while make it semi-static may require a new mechanism which lead to a lot of efforts consumed for RAN2. On one hand we think semi-static reporting can achieve best effect while on the other hand the Rel-18 timeline shall also be considered. In our view if unfortunately RAN2 is not able to introduce semi-static reporting within Rel-18, we feel it is also acceptable to be left for future releases given in the filed duty cycle mechanism for SAR compliance is not implemented by any UE vendor yet, so any optimization based on duty cycle should be no hurry.
Observation 1: It is also acceptable to us if unfortunately RAN2 is not able to introduce semi-static reporting (RRC) for suitable ULFPTx mode within Rel-18, which can be left for future releases.

In RAN2 replied LS[4], several questions are raised to ask RAN4 provide more detailed information to facilitate the signaling design.
[image: ]
In terms of ΔPPowerClass reporting for single band, in our view, not only 3dB and 6dB are needed as reporting values, but also -3dB and -6dB for the case when the MOP is return to after fallback(or the approach can achieve similar effect), thus at least 2-bits are needed for the reported values. In terms of ΔPPowerClass,CA/ΔPPowerClass,EN-DC reporting for CA/DC, in our view the reporting should be for the whole BC rather than for constituent band(s) or constituent CC(s) within the BC which is aligned with the duty cycle mechanism design for band combination(corresponds to ΔPPowerClass,CA/ΔPPowerClass,EN-DC), so similarly 2bits are required. From our observation, the required 2bits for reported values could share the “MPE or R” field in the PHR mechanism.


(single Entry PHR MAC CE)


(Multiple Entry PHR MAC CE)

Observation 2: For CA/DC, ΔPPowerClass,CA/ΔPPowerClass,EN-DC are considered, so the reporting is for the whole band combination, rather than for the constituent(s) band or constituent CC(s) within the band combination.
Proposal 4: For Q1/Q2, in terms of single band single CC, our understanding is at least 2bits are needed for the reported values if reusing the existing single entry PHR mechanism for ΔPPowerClass reporting, and the granularity is expected as per CC.
Proposal 5: For Q1/Q2, in terms of inter-band or intra-band CA/DC, our understanding is at least 2bits are needed for the reported values, if reusing the existing multi entry PHR mechanism for ΔPPowerClass,CA/ΔPPowerClass,EN-DC reporting. In addition, the granularity for ΔPPowerClass,CA/ΔPPowerClass,EN-DC reporting is expected as per BC. 
Take a look at P-MPR reporting for FR2 which is also for SAR compliance, some preconditions are mentioned in TS38.101-2 (some description excerpted from TS38.101-2, TS38.306, TS38.321, and TS38.331 as below), wherein it is mentioned “reporting P-MPR when the reporting conditions configured by gNB are met” while from spec it is not clear what is the exact “reporting conditions configured by NW”, but considering P-MPR reporting is simple we may could simply assume it is just NW allow UE to report P-MPR. 
Similarly with P-MPR reporting mechanism, for ΔPPowerClass reporting and ΔPPowerClass,CA/ΔPPowerClass,EN-DC reporting, in our view an optional “per UE” capability is needed, if indicated, both ΔPPowerClass reporting for single band single CC and ΔPPowerClass,CA/ΔPPowerClass,EN-DC reporting for CA/DC are supported, meanwhile a paired NW control indication(signalling) is also needed to allow UE to report(in other words, NW can choose to not utilize this UE capability, and just use legacy PHR reporting mechanism). 
Further, even NW allow this so called “more frequent” PHR reporting, the trigger conditions at UE side for such reporting are still supposed to be clearly defined in RAN4, so NW can derive why and when UE trigger the additional reporting of PHR, for example NW should understand the reporting is based on duty cycle mechanism only, while SRS, power boosting, p-Max are excluded as trigger conditions.
Proposal 6: An optional “per UE” capability is needed. If indicated, both ΔPPowerClass reporting for single band single CC and ΔPPowerClass,CA/ΔPPowerClass,EN-DC reporting for CA/DC are supported by the UE.
Proposal 7: A paired NW control indication (signalling) is needed to allow UE to report ΔPPowerClass/ΔPPowerClass,CA/ΔPPowerClass,EN-DC(in other words, NW can choose to not utilize this UE capability, and just use legacy PHR reporting mechanism).
Proposal 8: The reporting conditions at UE side for ΔPPowerClass reporting for single band single CC and ΔPPowerClass,CA/ΔPPowerClass,EN-DC reporting for CA/DC should be clearly defined in RAN4. Further, at least new UE capability, new NW control signaling and trigger condition (duty cycle-based) are supposed to be clearly described. 

(38.101-2)
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3. Conclusion
Proposal 1: Neither ΔPPowerClass reporting nor PHR reporting triggered by the change of physical UL resources availability at the UE side is considered in Rel-18.
Proposal 2: In principle, the applicable/suitable ULFPTx mode reporting (along with ΔPPowerClass reporting) is supposed to be semi-static reporting(RRC), to maximize the benefit. 
Proposal 3: ULFPTx mode reporting (along with ΔPPowerClass reporting) should be optional.
Observation 1: It is also acceptable to us if unfortunately RAN2 is not able to introduce semi-static reporting (RRC) for suitable ULFPTx mode within Rel-18, which can be left for future releases.
Observation 2: For CA/DC, ΔPPowerClass,CA/ΔPPowerClass,EN-DC are considered, so the reporting is for the whole band combination, rather than for the constituent(s) band or constituent CC(s) within the band combination.
Proposal 4: For Q1/Q2, in terms of single band single CC, our understanding is at least 2bits are needed for the reported values if reusing the existing single entry PHR mechanism for ΔPPowerClass reporting, and the granularity is expected as per CC.
Proposal 5: For Q1/Q2, in terms of inter-band or intra-band CA/DC, our understanding is at least 2bits are needed for the reported values, if reusing the existing multi entry PHR mechanism for ΔPPowerClass,CA/ΔPPowerClass,EN-DC reporting. In addition, the granularity for ΔPPowerClass,CA/ΔPPowerClass,EN-DC reporting is expected as per BC. 
Proposal 6: An optional “per UE” capability is needed. If indicated, both ΔPPowerClass reporting for single band single CC and ΔPPowerClass,CA/ΔPPowerClass,EN-DC reporting for CA/DC are supported by the UE.
Proposal 7: A paired NW control indication (signalling) is needed to allow UE to report ΔPPowerClass/ΔPPowerClass,CA/ΔPPowerClass,EN-DC(in other words, NW can choose to not utilize this UE capability, and just use legacy PHR reporting mechanism).
[bookmark: _GoBack]Proposal 8: The reporting conditions at UE side for ΔPPowerClass reporting for single band single CC and ΔPPowerClass,CA/ΔPPowerClass,EN-DC reporting for CA/DC should be clearly defined in RAN4. Further, at least new UE capability, new NW control signaling and trigger condition (duty cycle-based) are supposed to be clearly described.
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Q4: Could RAN4 clarify the meaning of the recommendation related to the combination of the
DOPeousiciass report with full-power MIMO transmission capability reporting corresponding to the current
power class?.

Answer from RAN4: The intention is to allow UE to report a more suitable mode for ul-
EullPowerTransmission depending on APpowerciass- An example is a UE that supports PC1.5 with ul-
FullPwrMode1-r16. This type of UE would be allowed to indicate additional ul-FullPwrMode-r16
capabilities which would apply only when APgousrciass = 3 dB or when APgoysiciass = 6 dB, i.e. where
achievable maximum transmission power is capped by 26 dBm or 23 dBm, respectively..
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Hence, RAN2 would like to respectfully ask the following questions from RAN4:.

Q1: What exact information is required to be reported by the UE (ig,, how many bits are required to
support the reporting of this information)?.

Q2: What is the granularity of the information to be reported (e.g., per UE / per cell / other option)?.
Q3: Will RAN4 specification(s) specify the triggering condition(s) when this reporting should be

performed by the UE, to which RAN2 specification(s) could then refer to when writing the reporting
procedure?.
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NOTE 1: P-MPR;,, was introduced in the Peyax ¢ equation such that the UE can report to the gNB the available
maximum output transmit power. This information can be used by the gNB for scheduling decisions.

NOTE 2: P-MPR;g, and maxUplinkDutyCycle-FR2 may impact the maximum uplink performance for the selected
UL transmission path. «

NOTE 3: MPE P-MPR Reporting capability tdd-MPE-P-MPR-Reporting-r16, as defined in TS 38.306 [14], is used
to report P-MPR; when the reporting conditions configured by gNB are met. This UE capability is
applicable to all FR2 power classes..
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= tdd-MPE-P-MPR-Reporting-r16. UE. No TDD = FR2

Indicates whether the UE supports P-MPR reporting for Maximum Permissible only. only.
Exposure, as specified in TS38.321 [8].
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P: If mpe-Reporting-FR?2 is configured and the Serving Cell operates on FR2, the MAC entity shall set this field
to 0 if the applied P-MPR value, to meet MPE requirements, as specified in TS 38.101-2 [15], is less than P-
MPR_00 as specified in TS 38.133 [11] and to 1 otherwise. If mpe-Reporting-FR2 is not configured or the
Serving Cell operates on FR1, this field indicates whether power backoff is applied due to power management
(as allowed by P-MPR. as specified in TS 38.101-1 [14], TS 38.101-2 [15], and TS 38.101-3 [16]). The MAC
entity shall set the P field to 1 if the corresponding Peyax zc. field would have had a different value if no power
backoff due to power management had been applied;
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Indicates whether the UE shall report MPE P-MPR in the PHR MAC control element, as specified in TS 38.321 [3].«
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*<Topic #4> Whether further RAN1 impact and RAN4
corresponding verification can be needed for dynamic
indication of full power transmission mode capability.

<Agreement>:

- FFS whether the following dynamic indication of the LEPT capability(s) for positive values of APpesegias is Static or
dynamic
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R4-2317769 WF on UL power enhancement .

Type: other For: Approval-
Source: Huawei.

Qualcomm: The following information from Qualcomm is as reference for future discussion-

e  Achangein A Peowerciss can be triggered by changes in physical UL resource availability at the UE, for example due
SAR. The changes may be beyond what can be described via ULFPTx capabilities that apply when A Ppoyerciass takes
positive values..




