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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
List of topics which are summarized from all contributions to agenda item 9.26.1: 
· Topic 1: On the extension of Rel-17 increasing UE power high limit design for CA/DC
· Topic 2: Enhancement for SAR issue mitigation

Topic #1: On the extension of Rel-17 increasing UE power high limit design for CA/DC
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300711
	Qualcomm Incorporated
	Proposal 5: RAN4 to enable a UE to support inter-band CA and DC combinations involving PC1.5 operation in one of the bands using higherPowerLimit-r17.

	R4-2301101
	Xiaomi
	Observation 1: there is the similar PC3+PC5 configuration in the scenarios of inter-band uplink EN-DC from current spec.
Proposal 1: extend the approve candidate to cover EN-DC case for PC3+PC5 configuration.
Proposal 2: the discussion on increasing UE power high limit feature for 3Tx in 2 bands is better to wait until 3Tx requirement is clear.

	R4-2301178
	OPPO
	Observation 1:   The inter-band CA/EN-DC with 1Tx + 2Tx include two cases, i.e. total power class PC2 with PC3+PC2 or total power class PC1.5 with PC3+PC1.5, and only PC3+PC1.5 need to be considered in the discussion of increased higher power limit feature.
Observation 2:   The inter-band CA/EN-DC with total power class PC1.5 (PC3+PC1.5) is still under general requirement definition in 3Tx WI.
Proposal 1:         Increased higher power limit feature for PC3+PC1.5 can be discussed in parallel with 3Tx WI if follow the way of how Rel-17 increased higher power limit feature was introduced, i.e. allow UE Tx higher power but MPR/AMPR/Emissions don’t change and it is up to UE implementation to meet them.

	R4-2301544
	vivo
	Proposal 1: Adding PC3+PC5 case for NR SA and NSA case as appropriate note in the band combination power class table as in the Annex and CRs.

	R4-2301545
	vivo, Xiaomi, Huawei
	Cat. B CR for TS 38.101-1: Introduce new scenario for increase higher power limit for CA

	R4-2301546
	vivo, Xiaomi, Huawei
	Cat. B CR for TS 38.101-3: Introduce new scenario for increase higher power limit for EN-DC

	R4-2302448
	T-Mobile USA
	Proposal: Modify the objectives of the Further NR coverage enhancements WID as follows: 
· Study and if necessary specify following power domain enhancements
· Enhancements to realize increasing UE power high limit for CA and DC based on Rel-17 RAN4 work on “Increasing UE power high limit for CA and DC”, in compliance with relevant regulations (RAN4, RAN1)
· Enhancements to reduce MPR/PAR, including frequency domain spectrum shaping with and without spectrum extension for DFT-S-OFDM and tone reservation (RAN4, RAN1)
· Define PC1.5 for inter-band uplink CA



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1
Sub-topic description: Leftover works based on the agreement from last meeting “consider ‘inter-band PC3 UL CA with PC3 for band 1 and PC5 for band 2’ as a candidate”.
Open issues and candidate options before meeting: Seems quite straightforward for those proposals and the accompany CRs. 
Issue 1-1: Whether to extend the agreement for enabling high power limit enhancement for PC3+PC5 CA configuration for EN-DC case 
· Proposals
· Option 1: Yes, and adopt the accompany CR for CA in R4-2301545 and for DC in R4-2301546. (Xiaomi, vivo, Huawei)
· Option 2: Others.
· Recommended WF
· Check if Option 1 can be agreeable.

Sub-topic 1-2
Sub-topic description: Whether total power class 1.5 for inter-band UL CA/DC with 3Tx UE can be considered for the extension of Rel-17 increasing UE power high limit.
Open issues and candidate options before meeting: Since 3Tx WI has been established, proponents suggest to consider the extension of Rel-17 increasing UE power high limit for total PC1.5 (PC3+PC1.5) for inter-band CA/DC, while one company thinks that it should wait for the core requirement discussion in 3Tx WI. 
Issue 1-2: Whether to consider the extension of Rel-17 increasing UE power high limit for 3Tx UE with total PC1.5 (PC3 + PC1.5) inter-band CA/DC configuration
· Proposals
· Option 1: Yes. (OPPO, Qualcomm)
· It can be discussed in parallel with 3Tx WI if follow the way of how Rel-17 increased higher power limit feature was introduced, i.e. allow UE Tx higher power but MPR/AMPR/Emissions don’t change and it is up to UE implementation to meet them.
· Option 2: No, the discussion should wait for the core requirement discussion in 3Tx WI. (Xiaomi)
· Option 3: Others.
· Recommended WF
· TBA

Sub-topic 1-3
Sub-topic description: Objective update request from operator.
Open issues and candidate options before meeting: Operator shows interests for updating the objective for this WI by introducing PC1.5 for inter-band UL CA, companies can provide views on it while this can be up to RAN decision. 
Issue 1-3: Whether to update the objective of Rel-18 further NR coverage enhancement WI by introducing PC1.5 for inter-band UL CA 
· Proposals
· Option 1: Yes. (T-Mobile USA)
· Modify the objectives of the Further NR coverage enhancements WID as follows: 
· Study and if necessary specify following power domain enhancements
· Enhancements to realize increasing UE power high limit for CA and DC based on Rel-17 RAN4 work on “Increasing UE power high limit for CA and DC”, in compliance with relevant regulations (RAN4, RAN1)
· Enhancements to reduce MPR/PAR, including frequency domain spectrum shaping with and without spectrum extension for DFT-S-OFDM and tone reservation (RAN4, RAN1)
· Define PC1.5 for inter-band uplink CA
· Option 2: Others.
· Recommended WF
· TBA


Topic #2: Enhancement for SAR issue mitigation
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300039
	Nokia, Nokia Shanghai Bell
	Observation 1: UE capability and performance requirements by the same UE can be different depending on PC being used by the UE (e.g., ULFPTx mode for a UE capability and A-MPR for performance requirements) 
Observation 2: Network needs to know PC being used by a UE is to conduct the best possible feature configuration and/or resource scheduling.
Observation 3: There is no clear condition when a UE falls backs to a lower PC from an advertised PC and when the UE return to the advertised PC.
Observation 4: It is also essential for network to know uplink symbol evaluation period and its starting time on top of the information on PC being used by a UE to avoid a situation that PC changes back and forth.
Observation 5: Reporting ΔPPowerClass forces a UE to report it whenever PC falls back or returns and a network keeps tracking the PC transition information. This must be a huge burden for both UE and network.
Proposal 1: Introduce a scheme for a UE to report PC being used by the UE.
Proposal 2: For single band HPUE operation, PC being used by a UE must be able to be reported per serving cell. 
Proposal 3: For UL inter band CA HPUE operation, PC being used by a UE must be able to be reported per serving cell per band within a band combination as well as CA PC being used CA for the band combination itself.  
Proposal 4: Introduce a scheme for a UE to report uplink symbol evaluation period and starting timing. 
Proposal 5: Details on a reporting scheme should be discussed in RAN1/2.

	R4-2300162
	Fujitsu
	Observation 1: RAN1 decided to continue the study for this issue without RAN4 input. 
Observation 2: The behavior of gNB scheduler should be considered when the issue is discussed. 
Proposal 1: RAN4 will not discuss the solution about this issue. 
Proposal 2: RAN4 informs RAN1 of the detailed information how the SAR issue is addressed from RAN4 perspective in Rel-17.

	R4-2300711
	Qualcomm Incorporated
	Observation 1: The existing PHR reporting framework already has an aperiodic reporting mechanism triggered by P-MPR. 
Observation 2: There is no mechanism for the system to leverage the information a UE in a DLCA configuration has collected as part of DL measurements to derive the optimal UL band(s).
Proposal 1: Enhance the current power headroom reporting framework to allow a user to report power headroom for a carrier that is configured for downlink but not for uplink (i.e., no active uplink BWP).
Proposal 2: Enhance the current power headroom reporting framework to enable P-MPR reporting (via MPE field) for FR1 carriers.
Observation 3: UEs are not mandated to use ∆Ppowerclass as the sole mechanism of limiting RF exposure. Some UEs may never fallback a powerclass to negotiate RF exposure events. 
Observation 4: Compared to event-triggered ∆Ppowerclass or P-MPR reporting, it would be more useful for the network to also know the duration of future time over which the report is expected to be valid. 
Observation 5: The network would benefit from knowing the duty cycle that is sustainable by the UE over a certain duration without triggering a powerclass fallback.
Proposal 3: Consider introducing signaling from UE to gNB to indicate the sustainable duty cycle over a certain duration that would prevent triggering a powerclass fallback at the UE, as well as period of applicability of  the ∆Ppowerclass report.
Observation 6: A UE can determine the allowed RF exposure (‘exposure budget’) that is valid for some immediate-future time interval. The UE then translates this exposure budget to instantaneous transmit power based on the transmission requirements in uplink
Proposal 4: Introduce MAC-CE signalling to allow UE to report energy headroom for each of the bands in a CA/DC configuration given to the UE. 
· FFS: signalling details, including periodicity, reporting triggers, relation to PHR, how to handle multiple bands, reference power, etc.
Observation 7: For a UE with a fixed energy-budget operating in system where UL resources are scarce, lower duty cycles enable higher instantaneous UL power and therefore higher UL spectral efficiency.
Observation 8: A network that is aware of a UE’s energy budget over some time period can tune its grant strategy to improve UL spectral efficiency and therefore, system throughput.

	R4-2300753
	Ericsson
	Observation 1: neither the duty-cycle reporting for CA nor the ‘P-MPR method’ provide sufficient information for improving scheduling. The averaging period for the duty cycle is unknown (SAR averaging is 6 minutes) while the P-MPR may also be used for other purposes such as proximity sensing and in case of “simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN specifications”. Hence the network is not aware about the power class applied nor when power-class changes occur. This leads to a misalignment between the actual power class and that assumed by the network for scheduling.
Observation 2: the higherPowerLimit-r17 indication does not apply during power-class fallback for a band combination. If used with the P-MPR method then the network can only assume that the UE operates according to this higher power limit without power prioritization regardless of UL duty cycle. The P-MPRc is used for multiple purposes.
Proposal 1: power-class fallback reporting in the PHR with aperiodic PHR triggering specified in the earliest release possible for improved sheduling and network performance. This would help the gNB to improve scheduling according to the actual UE power-class state without reporting misalignment and inaccuracy.
Observation 3: FDD PC2 capable UE can also set ΔPPowerClass and report the maxUplinkDutyCycle-PC2-FR1, if absent the ΔPPowerClass = 3 dB applies when the percentage of uplink symbols transmitted in a certain evaluation period is larger than 50%.
Proposal 2: report power-class fallback ΔPPowerClass in the PHR per serving cell, any power-class change, fallback or return to declared power class, should trigger an aperiodic PHR. This also includes FDD PC2. 
Proposal 3: report power-class fallback ΔPPowerClass,CA in the multi-entry PHR for the BC; any BC power-class change, fallback or return to advertised BC power class, should also trigger an aperiodic PHR.
Proposal 4: for EN-DC report power-class fallback ΔPPowerClass,EN-DC in the multi-entry PHR for the BC.
Proposal 5: send a reply LS to inform RAN1 on the possibility of reporting power-class fallback in the PHR and triggering of aperiodic PHR, which can improve scheduling according to the power-class state without misalignment while not precluding other improvements by RAN1. 

	R4-2301107
	Samsung
	Proposal 1: It should be RAN4 decision whether there is necessity for power backoff (P-MPR and/or ΔPPowerClass) reporting.
Observation 1: P-MPR and ΔPPowerClass are implicitly reflected through Pcmax which is indicated through MAC-CE PHR.
Observation 2: The advertised benefit when P-MPR reporting was introduced for FR2 is to avoid RLFs caused by the significant and frequent-changing P-MPR due to MPE compliance in FR2.
Observation 3: It has been reported that MPE for FR2 is more stringent than SAR for FR1 in the view of UE vendors, also based on our experience for FR2 implementation. Moreover, FR2 UE has to reduce its power more frequently than FR1 UE with considerable power backoff, whenever the panel is closed to the body.
Observation 4: It has not been identified that RLFs is likely to happen in FR1 due to SAR compliance
Proposal 2: Based on Observation 1~4, we see no necessity to introduce P-MPR reporting for FR1, in contrast to FR2. 
Observation 5: MAC-CE PHR mechanism could achieve 10 ms periodic reporting, we doubt whether there is significant benefit for UE indicating PHR more frequent by SAR event triggering, i.e. any power backoff or return to due to SAR event would trigger the aperiodic reporting(P-MPR-reporting and/or ΔPPowerClass reporting ) through PHR.

	R4-2301178
	OPPO
	Observation 3:   PMPR reporting was introduced for FR2 MPE issue because of large power back off which might cause radio link failure issue, however, the PMPR in FR1 is not that large and no RLF issue observed.
Proposal 2:         PMPR is not reported in FR1 considering the power back off is not large in practice and the necessity is unclear.
Observation 4:   UE power class is not changed after initial access from signaling perspective, though in RAN4 the UE complied power class requirements may change per conditions.
Proposal 3:         FFS on the necessity of PHR reporting for power class back off scenario, considering this UE behavior is not something new, and current PHR reporting trigger conditions can cover the case that Tx power changes more than a threshold. 

	R4-2301383
	NTT DOCOMO, INC.
	Proposal 1: Send an LS to RAN1 describing that RAN4 agrees that enhancement to information exchange between UE and gNB may improve scheduling and network performance when using higher power CA/DC.
· To allow RAN4 to share possible solutions in a reply LS with the understanding that final decision on solution(s) is up to RAN1.
Proposal 2: Discuss the content of a reply LS based on the attached draft LS.

	R4-2301544
	vivo
	Observation: The enhanced reporting under this WI needs further discussion.

	R4-2301761
	Huawei, HiSilicon
	Observation 1: The P-MPR reporting has been introduced for FR2 since radio link failures (RLFs) or connection release caused by applying large P-MPR due to compliance to regulatory exposure requirement is relatively frequent for FR2 UE.
Observation 2: The RLFs or connection release due to SAR compliance seems not to be identified as an issue for FR1. 
Proposal: The necessity to introduce power backoff reporting for FR1 should be further clarified.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1
Sub-topic description: The necessity to carry on the discussion for SAR issue in RAN4.  
Open issues and candidate options before meeting: One company thinks that there is no need for RAN4 to carry on the discussion for SAR issue, while other companies are keen for providing detailed solutions. So it is better to align the understanding first.  
Issue 2-1: Whether to continue the discussion for SAR mitigation issue in RAN4
· Proposals
· Option 1: RAN4 will not discuss the solution about this issue since RAN1 decided to continue the study for this issue without RAN4 input. (Fujitsu)
· RAN4 informs RAN1 of the detailed information how the SAR issue is addressed from RAN4 perspective in Rel-17.
· Option 2: It should be RAN4 decision whether there is necessity for power backoff (P-MPR and/or ΔPPowerClass) reporting. (Samsung)
· The behaviour of gNB scheduler should be considered when the issue is discussed. (Fujitsu)
· Recommended WF
· TBA

Sub-topic 2-2
Sub-topic description: About the solutions for enhancements on SAR issue mitigation from different proponents.  
Open issues and candidate options before meeting: Though different solutions have been proposed in RAN4 by different components, the necessity for each solution shall be justified first before diving into the details since there are some concerns.
Issue 2-2: Whether PHR reporting should be considered for a carrier that is configured for DL but not for UL (no active UL BWP)
· Proposals
· Option 1: Yes. (Qualcomm)
· There is no mechanism for the system to leverage the information a UE in a DLCA configuration has collected as part of DL measurements to derive the optimal UL band(s).
· Option 2: Others.
· Recommended WF
· TBA

Issue 2-3: Whether and how PHR reporting enhancement should be considered for FR1 carriers
· Proposals
· Option 1: Yes.
· a): Power class fallback ΔPPowerClass with aperiodic PHR. (Ericsson)
· Report power-class fallback ΔPPowerClass in the PHR per serving cell, any power-class change, fallback or return to declared power class, should trigger an aperiodic PHR. This also includes FDD PC2.
· Report power-class fallback ΔPPowerClass,CA in the multi-entry PHR for the BC; any BC power-class change, fallback or return to advertised BC power class, should also trigger an aperiodic PHR.
· For EN-DC report power-class fallback ΔPPowerClass,EN-DC in the multi-entry PHR for the BC.
· b): Power class being used by the UE. Because reporting ΔPPowerClass must be a huge burden for both UE and network. (Nokia)
· For single band HPUE operation, PC being used by a UE must be able to be reported per serving cell.
· For UL inter band CA HPUE operation, PC being used by a UE must be able to be reported per serving cell per band within a band combination as well as CA PC being used CA for the band combination itself.
· c): The sustainable duty cycle over a certain duration that would prevent triggering a power class fallback at the UE, as well as period of applicability of the ∆PPowerClass report. (Qualcomm)
· d): Introduce a scheme for a UE to report uplink symbol evaluation period and starting timing. (Nokia)
· e) Enhance the current power headroom reporting framework to enable P-MPR reporting (via MPE field) for FR1 carriers.(Qualcomm)
· Option 2: No, necessity cannot be justified for FR1. (Samsung, Huawei, OPPO, vivo) 
· Option 3: Others.
· Recommended WF
· TBA


Issue 2-4: Other proposal
· Proposals
· Option 1: Introduce MAC-CE signalling to allow UE to report energy headroom for each of the bands in a CA/DC configuration given to the UE. (Qualcomm)
· Option 2: Others.
· Recommended WF
· TBA

Sub-topic 2-3
Sub-topic description: Whether to send LS to RAN1 and what the specific contents of it should be.
Open issues and candidate options before meeting: Reserved in case of there would be any outcomes for the previous sub-topic in this meeting.
Issue 2-5: Whether LS to RAN1 is needed and what the contents of it would be
· Proposals
· Option 1: Inform RAN1 that RAN4 will stop discussion for this issue.
· Option 2: Possible solutions for SAR issue mitigation from RAN4 perspective.
· Option 3: No need to send LS.
· Recommended WF
· TBA

