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Introduction
Although RAN4#106 approved LS [1] and WF [2], RAN4 was not able to reach a consensus on which option(s) should be taken. This paper shares our views on some of the listed issues in the WF.
Discussion
Issues listed in WF [2]
PHR reporting for the carrier that is configured for DL but no UL
The WF of [2] captured that “The difference between SRS carrier switching and the proposed scheme should be clarified”. At least SRS carrier switching doesn’t target at enhancing UL coverage but rather at improving DL with SRS for DL CSI acquisition for reciprocity-based operation. There may be some room to study this idea further if clear necessity is identified, while in our understanding, establishing the relevant requirements are not an easy task and allowance of a kind of autonomous transmission by UE may just cause interferences.
Observation 1: PHR reporting for the carrier that is configured for DL, but no UL has no specific relation with SRS carrier switching. An autonomous transmission by UE may cause interference. Intensive discussion and large amount of work for specification are expected.
PHR reporting enhancement for the carrier that is configured for UL 
The followings are captured in the WF of [2].
<Recommended WF>
· RAN4 discussion will focus on the following solutions that have been proposed in this meeting:
1. Power class fallback ΔPPowerClass with aperiodic PHR. 
· 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.
2. Power class being used by the UE. Because reporting ΔPPowerClass must be a huge burden for both UE and network.
· 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.
3. 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.
4. Introduce a scheme for a UE to report uplink symbol evaluation period and starting timing.
5. Enhance the current power headroom reporting framework to enable P-MPR reporting (via MPE field) for FR1 carriers.
Option 1 & 2 and 4: Power Class indication
Fundamental difference between Option 1 and 2 is that the former uses ΔPPowerClass for power class indication, while the latter uses power class itself (though we may need to have mapping table with index). In fact, Option 1 & 2 are very similar, and we tended to be OK with using ΔPPowerClass in the last RAN4 meeting. After further analysis, we concluded that not ΔPPowerClass, but rather current power class indication is the way to go. To explain the reasons, we’ll conduct some case studies. 
Case 1: UE’s ue-PowerClass in BandNR for a band is PC2 and ΔPPowerClass becomes 3 dB due to exceeding maxUplinkDutyCycle-PC2-FR1.
In this case, indication of ΔPPowerClass of 3 dB to gNB is equivalent to that of current PC since 38.101-1 says that “shall apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in clause 6.2.4”. The same principle applies to cases like fallback to PC2 or even PC3 from PC1.5.
Case 2: ΔPPowerClass = 3 dB due to SRS antenna switching with TxD
In this case, the current specifications are not clear in terms of Power Class. It is clear that the UE’s power for a specific antenna port(s) becomes half, while the 38.101-1 doesn’t mention requirements that the UE shall meet should belong to which power class. Suppose that the UE’s PC for a band is PC2 with TxD and the UE is transmitting the 2nd SRS resources for t1r2. Then, the 38.101-1 says in this case, ΔPPowerClass is 3 dB. Then, shall the UE meet requirements, e.g., ACLR of 31 dB (PC2) or 30 dB (PC3)? This clarification is needed since depending on power class, e.g., MPR and A-MPR are different.
Case 3: ΔPPowerClass = -3 dB due to setting of powerBoostPi2BPSK set to 1
In this case, the reference power of 0 dB MPR is 26 dBm, while the power class 3 still stays. This means that even if the UE indicates that ΔPPowerClass = -3 dB, it doesn’t mean that the UE’s power class is 2. 
Overall, ΔPPowerClass can inform gNB of the achievable maximum power at a time, but it doesn’t always inform gNB of the power class being used at the time.
Observation 1: ΔPPowerClass can indicate achievable maximum power at a time, but it cannot always accurately indicate power class being used at the time. 
Observation 2: Not only achievable maximum power but also current power class is important information given that some requirements impacting on scheduler like MPR/A-MPR etc., can be different depending on power class.
Proposal 1: In order to inform gNB of current power class information, not ΔPPowerClass, but rather power class itself shall be directly reported.
Regarding the associated schemes like triggering parameter, considering the number of meetings for Rel-18 (RAN1 has only two meetings after April), we think followings are reasonable choices to be introduced together with current power class report.
Proposal 2: Followings can be considered together with reporting the current power class
· Evaluation period and the starting time
· Estimated time for return to higher power class(es)
· Triggering scheme like an aperiodic PHR and the associated parameter like pathloss
Option 3 & 5: P-MPR indication
In our understanding, Option 5 alone, it is not clear what kinds of measures gNB should take. E.g., if gNB obtains P-MPR is 10 dB all of the sudden, there may be no way for gNB to address it. Option 3 together with Option 4 may be more useful than Option 5 alone. If a sustainable UL duty cycle means duration that the UE keeps 100 % UL duty cycle, at least gNB schedule is free from consideration of complicated resources scheduling in time domain. If gNB knows expected P-MPR after the duration, the gNB may take some measures like reducing the number of RBs and/or using lower MCS. The usefulness, however, may be subject to the length of the duration. For instance, the duration is too short, it may not help. We are open to discuss the introduction of Option 3 & 5 further, but as mentioned just before the proposal 2, Rel-18 may not be able to give sufficient time to specify the concept.
Observation 3: If P-MPR reporting is considered, Option 3 and 5 should be handled together. 

EHR (Energy Head Room)
The idea itself is quite interesting, however, as similar to “PHR reporting for the carrier that is configured for DL but no UL”, the mechanisms is more complicated than other solutions discussed in sub-section 2.1.2.
Observation 4: It is not realistic to complete all the relevant requirements for EHR in Rel-18 time-frame.
Proposal 3: EHR shouldn’t be discussed in Rel-18 anymore to save time.
Conclusion
This document has made the following observations and proposals.
Observation 1: PHR reporting for the carrier that is configured for DL, but no UL has no specific relation with SRS carrier switching. An autonomous transmission by UE may cause interference. Intensive discussion and large amount of work for specification are expected.
Observation 1: ΔPPowerClass can indicate achievable maximum power at a time, but it cannot always accurately indicate power class being used at the time. 
Observation 2: Not only achievable maximum power but also current power class is important information given that some requirements impacting on scheduler like MPR/A-MPR etc., can be different depending on power class.
Proposal 1: In order to inform gNB of current power class information, not ΔPPowerClass, but rather power class itself shall be directly reported.
Observation 2: Followings can be considered together with reporting the current power class
· Evaluation period and the starting time
· Estimated time for return to higher power class(es)
· Triggering scheme like an aperiodic PHR and the associated parameter like pathloss
Observation 3: If P-MPR reporting is considered, Option 3 and 5 should be handled together. 
Observation 4: It is not realistic to complete all the relevant requirements for EHR in Rel-18 time-frame.
Proposal 3: EHR shouldn’t be discussed in Rel-18 anymore to save time.
Finally, given that RAN1 has only two meetings after April, we propose following.
Proposal 4: Introduction of associated scheme and information with reporting the current power class and P-MPR report with 100 % UL duty cycle duration can be considered depending on the progress of RAN1 May meeting.
Proposal 5: RAN4 should ask RAN1 to discuss the following options and which option(s) has possibility to be completed within two meetings.
· Option 1: Reporting power class being used
· Option 2: On top of the option 1, at least specify
· report evaluation period, the starting time and estimated time for return to higher power class(es)
· specify triggering scheme like an aperiodic PHR and the associated parameter like pathloss
· Option 3: P-MPR report with 100 % UL duty cycle duration report
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