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Introduction
This contribution summarizes the documents that are submitted to agenda 8.28.1 for RAN4#107 and it concentrates on the following aspects.
1. Topic #1: Draft CR to enable higherPowerLimit-r17 for eligible combinations of inter-band UL CA including contiguous intra-band UL CA
1. Topic #2: Enhancement for SAR issue mitigation

Topic #1: Draft CR to enable higherPowerLimit-r17 for eligible combinations of inter-band UL CA including contiguous intra-band UL CA
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2307125
	Nokia, Nokia Shanghai Bell
	Rel-18 draft CR for enabling higherpowerlimit feature to deal with uplink inter band CA including intra band UL CA.



Open issues summary
Sub-topic 1-1: Draft CR to enable higherpowerlimit-r17 for eligible combinations of uplink inter-band CA including intra-band UL CA
Sub-topic description:
Due to the reason that back in Rel-17 the assumption of higherpowerlimit feature is inter-band UL CA with two bands with one carrier each, the specified formula would lead to even higher but wrong transmitted power for uplink inter-band CA including intra-band UL CA case. Proponent provides draft CR to TS38.101-1 clause 6.2A.4.1.3 with the intent to fix this issue. Two modifications are excerpted as below:
#1:
	-	PEMAX,CA is the value indicated by p-NR-FR1 or by p-UE-FR1 whichever is the smallest if both are present.For uplink inter-band carrier aggregation with one serving cell c per operating band when at least one different numerology/slot pattern is used in aggregated cells, the UE is allowed to set its configured maximum output power PCMAX,c(i),i for serving cell c(i) of slot numerology type i, and its total configured maximum output power PCMAX.
For combinations of intra-band and inter-band carrier aggregation with UE configured for transmission on three serving cells (up to two contiguously aggregated carriers per operating band), 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; If the UE indicates higherPowerLimit-r17 for an eligible CA configuration as specified in Table 6.2A.1.3-1 and ΔPPowerClass, CA = 0, PPowerClass,CA is replaced by 10 log10 (pPowerClass,A + pPowerClass,CA,B).
where
-	pPowerClass,A is the linear value of the maximum UE power for serving cell c on the operating band A specified in Table 6.2.1-1 according to ue-PowerClassPerBandPerBC-r17 if indicated or ue-PowerClass otherwise without taking into account the tolerance;
-	pPowerClass,CA,B is the linear value of the maximum UE power for serving cell(s) on the operating band B including intra-band carrier aggregation specified in Table 6.2A.1.1-1 according to ue-PowerClassPerBandPerBC-r17 if indicated or PowerClass otherwise without taking into account the tolerance.
The configured maximum output power PCMAX,c(i),i (p) in slot p of serving cell c(i) on slot numerology type i shall be set within the following bounds:
PCMAX_L,f,c(i),i (p) ≤  PCMAX,f,c(i), i (p) ≤  PCMAX_H,f,c(i),i (p)


#2:
	For combinations of intra-band and inter-band carrier aggregation with UE configured for transmission on three serving cells (up to two contiguously aggregated carriers per operating band), if the UE indicates higherPowerLimit-r17, PPowerClass,CA is replaced by 10 log10 (pPowerClass,A,i + pPowerClass,CA,B,i).
where
· pPowerClass,A,i is the linear value of the maximum UE power for serving cell c on the operating band A specified in Table 6.2.1-1 according to ue-PowerClassPerBandPerBC-r17 if indicated or ue-PowerClass otherwise without taking into account the tolerance;
· pPowerClass,CA,B,i is the linear value of the maximum UE power for serving cell(s) on the operating band B including intra-band carrier aggregation specified in Table 6.2A.1.1-1 according to ue-PowerClassPerBandPerBC-r17 if indicated or PowerClass otherwise without taking into account the tolerance.
the following apply:


Open issues and candidate options before meeting:
Issue 1-1: Whether to endorse R4-2307125 to enable higherpowerlimit-r17 for eligible combinations of uplink inter-band CA including intra-band UL CA
· Proposals
· Option 1: Yes. (Nokia)
· Option 2: Others, just in case the draft CR may need further revision.
· Recommended WF
· TBA

Topic #2: Enhancement for SAR issue mitigation 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2307067
	Fujitsu
	Observation 1: It is the fact that the UE can reduce its transmission power considering the SAR limit but do not need to report it to gNB.
Observation 2: The transmission power reduction without reporting it to gNB impacts on the network performance and the stability of gNB scheduler because gNB schedulers are imposed to conduct the resource allocation by using the wrong information related to UE transmission power. 
Observation 3: There is a possibility that UE implements the duty cycle function in the future because it has already been specified. It is straightforward to study its enhancement if the possible solutions can address the issue. 
Proposal 1: RAN4 should not waste the RAN1 discussion time by not sending the reply LS. If RAN4 can conclude that the impact on gNB scheduling with wrong information is negligible, the reason should be clarified and informed to RAN1. 

	R4-2307124
	Nokia, Nokia Shanghai Bell
	Observation 1: Features accompanied with ΔPPowerClass with other than 0 dB requires a configuration of the corresponding feature with the UE by network except for a change due to UL duty cycle exceedance. For these cases, the report doesn’t bring any new information to a network.
Observation 2: For a case of ΔPPowerClass change due to UL duty cycle exceedance, ΔPPowerClass report can be meaningful from network perspective since the appliable requirements change as well.
Observation 3: From the above observation 1 and 2, reporting ΔPPowerClass for every occasion of the changes is redundant. If reported, the occasion of the report should be limited to the case 4, where applicable requirements changes.
Observation 4: For which power class requirements that a UE is meeting at a moment is useful for gNB to know some aspects in terms of resource scheduling and/or feature configuration, e.g., 
· If PC2 MPR for 16QAM DFT-s-OFDM is being referred to, the edge allocation may be avoided, while if PC3 MPR for the same waveform/MCS is being referred to, no difference due to resource position/length in terms of MPR
· If PC2 ul-FullPwrMode1-r16 for a band is reported, but if the UE has started meeting PC3 requirements, ul-FullPwrMode-r16 may be more appropriate.
Observation 5: UL duty cycle scheme enhancement is more reasonable given that in the end, higher power classes than PC1.5 may be introduced, where the threshold becomes less than 25 % and as far as a UE follows LTE TDD configuration 2 whose UL duty cycle % would exceed the threshold.
Observation 6: Despite the comments that some companies don’t use UL duty cycle at all, still UL duty cycle scheme is one of the candidate options under 4Rx_low_NR_band_handheld_3Tx_NR_CA_ENDC WI.
Proposal 1: Introduce at least a scheme for a UE to report the information that for which power class requirements that the UE is referring to only when the UE has changed reference power classes in Rel-18 without assistance information like evaluation period etc.
Proposal 2: Consider the introduction of P-MPR repot in FR1 if a specific way on how to utilize that information is clarified.

	R4-2307303
	NTT DOCOMO, INC.
	Proposal 1: Narrow down options in issue 2 to one solution.
Proposal 2: Send a LS to RAN1 with the following possible solutions and ask RAN1 to decide solution.
· Either of solution 1 or 2
· Solution 1: Power class fallback ΔPPowerClass with aperiodic PHR. 
· Solution 2: Power class being used by the UE. 
· Solution 3: UE reporting on the information about how long the gNB can expect un-degraded performance:
· How long a UE can execute UL grants based on duty-cycle capability and last reported Pcmax. 
· Alternatively, how long a duty cycle can be sustained without triggering additional P-MPR.
Proposal 3: Discuss the content of a reply LS based on the attached draft LS.

	R4-2307745
	Ericsson
	Proposal: We propose to inform RAN1 that RAN4 
· RAN4 recommends the specification of a (reactive) information exchange based on existing PH reporting amended with power class/capability fallback reporting triggered by power class/capability changes,  incorporating both power-class fallback reporting and the alternative “P-MPR method”
· that prediction with specific evaluation periods and durations are notoriously difficult , existing duty-cycle reporting based on past transmissions has turned out to be challenging
· that RAN4 does not consider EHR feasible.
to help RAN1 progress its work on coverage enhancements. A draft reply LS is attached.

	R4-2308949
	Huawei, HiSilicon
	Observation 1: It seems that one specified solution, which is SRS carrier switching with type 3 PHR reporting, can meet the measurement and reporting demand.
Observation 2: It is not clear how the advertised gain would be leveraged considering that it is still gNB decision on whether to configure UL CC to another band or not and the time consumption of the RRC reconfiguration procedure comparing to the time-variant of RF exposure.        
Observation 3: When power class fall-back happens for a HPUE, the network cannot deduce the exact power class, of which such HPUE shall apply the corresponding requirements, by PHR report.
Observation 4: The full power transmission capability of HPUE can be different from that under advertised power class when power class fall-back happens.
Observation 5: The low-MSD capability of HPUE can be different and may not be linearly decreasing when power class fall-back happens.
Proposal 1: Regarding “PHR reporting for DL CC”, at least the following aspects should be clarified:
· Whether SRS carrier switching with type 3 PHR reporting can meet the same measurement and reporting demand.
· The target scenario under specific UE architecture e.g., example band combination of intra/inter-band CA with specific antenna arrangement should be provided along with the details of such UE reporting to prove the potential gain since it has been claimed that such demand is rooted from various RF exposure capability of antenna.
Proposal 2: For FR1 PHR enhancement, allow the UE to report ΔPPowerClass, in order to align the understanding of power class fall-back timing between gNB and UE, and the full power transmission capability for the current fall-back power class to guarantee more reasonable UL scheduling. 
Proposal 3: Do not consider P-MPR report for FR1 carrier.
Proposal 4: Do not consider ‘duration’ information reporting. 

	R4-2308972
	OPPO
	Observation 1: The target scenario for PHR reporting for carrier with DL but no UL seems is to solve the antenna blocking, however, UE usually implement with serval antennas which makes this enhancement seems not necessary.
Observation 2: There are different understanding in UE behavior when the scheduled UL duty cycle exceeds maxUplinkdutycycle UE capability, i.e. whether UE power class will be changed.
Observation 3: There factors that impact ΔPPowerClass including maxUplinkdutycycle caused power reduction, Pemax configuration, and SRS antenna switching. And all these factors are either not happening in the real field or already known by NW.
Observation 4: Radio link failure caused by high power UE is not observed in FR1 which is different from FR2.
Observation 5: Time duration related reporting is difficult in real field which may impact UE power consumption, and also NW scheduling complexity with many UEs in NW.
Proposal 1: No PHR reporting for carrier with DL but no UL.
Proposal 2: Clarify that Option2 is the correct UE behavior instead of Opiton1 when scheduled UL duty cycle exceeds maxUplinkdutycycle:
· Option 1: UE power class will fall back from PC2 to PC3
· Option 2: UE power class will keep PC2 unchanged, but its achievable max transmit power will be restricted to 23dBm and the PC3 requirements will be applied
Proposal 3: ΔPPowerClass doesn’t need to be reported.
Proposal 4: P-MPR reporting for FR1 is not considered.
Proposal 5: ‘Duration’ information report for FR1 is not considered.

	R4-2309286
	Qualcomm Incorporated
	Observation 1: There is a need to harmonize UE and network behavior in the time scale of hundreds to thousands of slots in order to better navigate exposure related issues in real time for UEs transmitting in multiple RATs.
Observation 2: The network cannot determine from sounding or downlink measurement reports, what band or band combination is optimal for UL from each UE from a blockage or exposure perspective.
Proposal 1: RAN4 to identify assistance information that a UE can provide pertaining to carrier(s) configured for UL from the following list:
1. Prevailing power class information. 
2. P-MPR for FR1 carriers.
3. Forecast of UL ability: for example: duration a UE can sustain UL at a previously or concurrently reported PCmax (no duty cycle dependence)
Proposal 2: If RAN4 finds it beneficial to pursue assistance information from the UE regarding potential UL on DL-only carriers,  it is sufficient to identify this avenue to RAN1, rather than recommend a solution.


Open issues summary
Sub-topic 2-1: On the proposed solutions
Sub-topic description:
Consensus cannot be easily reached for any one of the proposed solutions so far. Further discussion is needed.  
Issue 2-1: Whether to introduce P-MPR report in FR1
· Proposals
· Option 1: Yes. (Qualcomm)
· Option 2: No, because radio link failure caused by high power UE is not observed in FR1 which is different from FR2. (OPPO, Huawei)
· Option 3: Before introducing such report, a specific way on how to utilize it should be clarified. (Nokia)
· Recommended WF
· TBA

Issue 2-2: Whether to enable UE report on the ΔPPowerClass to indicate which power class requirements that the UE is referring to only when the UE has changed reference power classes 
· Proposals
· Option 1: Yes. (Ericsson)
· 1a: The occasion of the report should be limited to when applicable requirements changes. (Nokia) 
· 1b: The full power transmission capability corresponding to the current reference power class should also be reported to guarantee more reasonable UL scheduling. (Huawei)
· Option 2: No, There factors that impact ΔPPowerClass including maxUplinkdutycycle caused power reduction, Pemax configuration, and SRS antenna switching. And all these factors are either not happening in the real field or already known by NW. (OPPO)
· Option 3: Others.
· Recommended WF
· TBA

Issue 2-3: Whether to introduce ‘duration’ information (e.g., a UE can sustain UL at a previously or concurrently reported PCmax) report for FR1
· Proposals
· Option 1: Yes. (Qualcomm)
· Option 2: No, such report is difficult in real field which may impact UE power consumption, and also NW scheduling complexity with many UEs in NW. (OPPO, Huawei, Ericsson)
· Recommended WF
· TBA

Issue 2-4: Whether SRS carrier switching and PHR type 3 or downlink measurement report can have the same effect as advertised by “PHR report regarding potential UL on DL-only carriers” 
· Proposals
· Option 1: Yes. (Huawei)
· Option 2: No, the network cannot determine by existing methods, what band or band combination is optimal for UL from each UE from a blockage or exposure perspective. (Qualcomm)
· Recommended WF
· TBA

Issue 2-5: Whether to introduce “PHR report regarding potential UL on DL-only carriers”
· Proposals
· Option 1: Yes. (Qualcomm)
· Option 2: No, UE usually implements with serval antennas which makes this enhancement seems not necessary. (OPPO)
· Option 3: The target scenario under specific UE architecture e.g., example band combination of intra/inter-band CA with specific antenna arrangement should be provided along with the details of such UE reporting to prove the potential gain since it has been claimed that such demand is rooted from various RF exposure capability of antenna. (Huawei)
· Recommended WF
· TBA

Sub-topic 2-2: Possible LS from RAN4 to RAN1
Sub-topic description 
Possible LS from RAN4 to RAN1. 
Issue 2-6: Whether LS from RAN4 to RAN1 carries possible enhancement solution(s) is needed
· Proposals
· Option 1: Yes. (Fujitsu, DOCOMO, Ericsson)
· Option 2: Others.
· If no conclusion, the reason why RAN4 can conclude that the impact on gNB scheduling with wrong information on changing reference power class should be clarified and informed to RAN1. (Fujitsu)
· Recommended WF
· TBA

