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Introduction
This email thread uses to discuss the WI on further NR coverage enhancements part 1 based on the contributions to agenda 5.28.1, which includes:
· Topic #1: General way to enable increase higher power limit feature to eligible PC2/PC3 inter-band CA and EN-DC band combinations
· Topic #2: Enhancement for SAR issue mitigation

It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	Huawei 
	Xiang Gao
	gaoxiang74@huawei.com 

	Fujitsu
	Masashi Fushiki
	fushiki.masashi@fujitsu.com

	Nokia
	Hiromasa Umeda
	Hiromasa.umeda@nokia.com

	Qualcomm
	Sumant Iyer
	sumanti@qualcomm.qti.com

	OPPO
	Jinqiang Xing
	xingjinqiang@oppo.com

	DOCOMO
	Yuta oguma
	yuta.oguma.yt@nttdocomo.com

	Ericsson
	Christian Bergljung
	Christian.Bergljung@ericsson.com

	KDDI
	Yasuki Suzuki
	ui-suzuki@kddi.com

	Apple
	James Wang
	fucheng_wang@apple.com

	Meta Ireland
	Suhwan Lim
	suhlim@meta.com

	Xiaomi
	Shengxiang Guo
	guoshengxiang@xiaomi.com

	vivo
	Sanjun Feng
	fengsanjun@vivo.com

	Samsung
	Yuanyuan Zhang
	Tina55.zhang@samsung.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)

Topic #1: General way to enable increase higher power limit feature for qualified inter-band CA and EN-DC band combinations
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2305137
	ZTE Corporation
	Observation 1. All of the eligible PC3 inter-band UL CA/EN-DC with PC3+PC5 power configurations can be endowed increase higher power limits feature.
Observation 2. There were some new eligible PC3 inter-band UL CA with PC3+PC5 power configurations introduced in last meeting, but the superscript related to higher power limit feature was not added.
Observation 3. All of the eligible PC2 inter-band UL CA/EN-DC with PC2(TDD)+PC3(FDD or TDD) power configurations can be endowed increase higher power limits feature.
Observation 4. There were new/existing eligible PC2 inter-band UL CA/EN-DC with PC2(TDD)+PC3(FDD or TDD) without adding the superscript related to higher power limit feature.
Observation 5. It is beyond the PC2/3 basket WID scope to add the corresponding superscripts for the new introduced eligible PC2/3 NR CA/ENDC band combinations.
Observation 6. A normal way is to submit separated CRs to add the superscripts (i.e. NOTE 7 for PC2 NR CA, NOTE 8 for PC3 NR CA, and NOTE 8 for PC2 ENDC, NOTE 9 for PC3 ENDC) for the new introduced eligible PC2/3 NR CA/ENDC band combinations to enable increase higher power limit feature, but endless separated CRs would be foreseen due to it is predicted that more new eligible PC2/3 NR CA band combinations will be introduced in future meetings, meanwhile companies may not monitor the new introduced eligible PC2/3 band combinations in time.
Proposal 1. To adopt a general way to enable increase higher power feature for eligible PC2/3 band combinations, which is to remove the corresponding superscripts for the relevant band combinations, and modify the wording in the NOTEs to make it more generic, which are:
The wordings are modified for PC2/3 inter-band CA as below: (TS38.101-1)
NOTE 7: The UE that supports a PC2 uplink CA configuration with single carrier for each individual band and a composite of supporting PC3 within an NR TDD or FDD band and PC2 within a second NR TDD band may signal a higherPowerLimit-r17 capability whereby the maximum output power indicated in the table may be exceeded in accordance with sub-clause 6.2A.4.1.3. The power classes referenced are according to the reported ue-PowerClassPerBandPerBC-r17 if indicated or ue-PowerClass otherwise.
NOTE 8:	The UE that supports a PC3 uplink CA configuration with a composite of supporting PC3 within an NR TDD or FDD band and PC5 within a second NR band listed in Table 6.2F.1-1 may signal a higherPowerLimit-r17 capability whereby the maximum output power indicated in the table may be exceeded in accordance with sub-clause 6.2A.4.1.3. The power classes referenced are according to the reported ue-PowerClassPerBandPerBC-r17 if indicated or ue-PowerClass otherwise.
And the wordings are modified for PC2/3 inter-band EN-DC below: (38.101-3)
NOTE 8:	The UE that supports a PC2 uplink EN-DC configuration with single carrier for each individual band and a composite of supporting PC3 within a TDD or FDD band and PC2 within a second TDD band may signal a higherPowerLimit-r17 capability whereby the maximum output power indicated in the table may be exceeded in accordance with sub-clause 6.2B.4.1.3.
NOTE 9:	The UE that supports a PC3 uplink EN-DC configuration with a composite of supporting PC3 within a TDD or FDD band and PC5 within a second band may signal a higherPowerLimit-r17 capability whereby the maximum output power indicated in the table may be exceeded in accordance with sub-clause 6.2B.4.1.3.
Proposal 2. To approve the companion CRs for TS38.101-1[7] and TS38.101-3[8].

	R4-2305138
	ZTE Corporation, CHTTL, Samsung
	[Moderator]: Companion CR for TS38.101-1.

	R4-2305139
	ZTE Corporation, CHTTL, Samsung
	[Moderator]: Companion CR for TS38.101-3.

	R4-2305092
	vivo
	Observation: There is no techinical work remaining on the extension of Rel-17 increasing UE power high limit design for CA/DC.



Open issues summary
Sub-topic 1-1
Issue 1-1-1: Whether to adopt the proposed general way to enable increase higher power limit for eligible PC2/3 band combinations
· Proposals
· Option 1: Yes. (ZTE)
· Option 2: Others.
· Recommended WF
· TBA.

1st round comments collection for issue 1-1-1 
	Company
	Comments

	Nokia
	Option 1: Yes 
We go with this unless we see something band combination specific issue(s) in the future

	ZTE
	Option 1.

	OPPO
	Option 1.

	Huawei
	Option 1 is OK.

	Ericsson
	The higher-power limit can be generalized for inter-band combinations. We assume this limit is used in conjunction with the P-MPR method for which the PCMAX for the BC is not supposed to change. 

	KDDI
	Option 1.

	Apple
	Option 1

	Meta
	Fine with option 1

	Xiaomi
	Option 1

	CHTTL
	Option 1

	vivo
	This general way is good as a spec simplification and may reduce the maintenance work and reduce the possibility of error. However, we still have some doubt on whether this would make the spec less clear than its current status. Maybe band combination specific work is still need. Anyway, it seems we can try this option at least for now, and further consider other similar cases in the future to reduce the spec complexity.

	Samsung
	Option 1


 

Issue 1-1-2: Whether to endorse the companion CRs (R4-2305138&R4-2305139)
· Proposal:
· Option 1: Yes. (ZTE, CHTTL, Samsung)
· Option 2: Others, e.g., revision would be needed.

· Recommended WF
· TBA

1st round comments collection for issue 1-1-2 
	Company
	Comments

	Nokia
	We need two clarifications.
1: Why does NOTE 7 have “with single carrier for each individual band”, while NOTE 8 doesn’t?
2: What is the intention to dare to add “with single carrier for each individual band”? Is it included to exclude dual band UL CA with intra band UL CA?

	ZTE
	To Nokia: (we think the two question are the same for both 101-1/3 draft CR.)
NOTE 7 is for HPUE ENDC, which was discussed in Rel-17. In Rel-17, the scope is only for XA-Nya types, the UL CA with intra-band UL CA was not in the scope of R17 WID, also see the R17 R17 WI summary (RP-221589):
The scope does not include greater than two PA’s since three PA and higher configurations are not considered in RAN4 Rel-17 specifications.  This limitation in scope for Rel-17 then omits CA configurations with both intra-band CA in one band and inter-band CA with another band, for example.
  
However, NOTE 8 was discussed in R18 WID, there was no such restrictions per the previous agreements.
The draft CRs proposed by us followed the previous agreements.


	KDDI
	Option 1.

	Nokia
	TO ZTE
Thank you for the clarification.
It is not a problem with your CR in terms of Rel-18 Coverage enhancement WI, but it doesn’t make sense to keep NOTE 7 as it is if PC3+PC5 allows more than two CCs in UL, why not do the same to PC2+PC3? We’ll fix it in May as TEI.

	Xiaomi
	Ok with option 1

	CHTTL
	Option 1.
We have the same understanding as ZTE, actually it was initiated by me Since the intention is to generalize the note, we can only cover the supported cases so far.
For PC2+PC3, it is introduced during R17, and in the R17 WI summary, it is clearly mentioned that it omits CA configurations with both intra-band CA in one band and inter-band CA with another band, as mentioned by ZTE. And in R18 so far there is no discussion on this if my memory is correct. And it will potentially touch the 3PA cases which 3T is excluded from R18 for the increase higher limit feature.
NOTE 8 is for PC3+PC5, it was discussed in R18 WID, and few intra + inter is added, although the general requirement is not checked.

	Vivo
	Since many companies support this option we can also accept this general way. However, it is noted that those are draft CRs and further revision on details may still possible in the future.
Another question is on how do we treat Rel-17?    Rel-17 may also need to be revised for consistency with Rel-18. It is proposed maintenance CR for Rel-17 be also submitted in the time of formal CR for Rel-18 submitted.

	Samsung
	Option 1.
It was agreed in RAN enable increasing high limit feature for 3Tx is not pursuit in Rel-18. So this aspect must be avoided for both Rel-17 and Rel-18,
In addition, for NRU related ones, we assume it can be covered by 2Tx, so we have no problem.


 

Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	#1
	Issue 1-1-1: Whether to adopt the proposed general way to enable increase higher power limit for eligible PC2/3 band combinations
Based on the discussion, all companies are fine with the proposed general way to enable increase higher power limit for eligible PC2/3 band combinations.
Tentative agreements:
· Adopt the proposed general way to enable increase higher power limit for eligible PC2/3 band combinations.
Candidate options:
Recommendations for 2nd round: No further discussion is needed. 

	#2
	Issue 1-1-2: Whether to endorse the companion CRs (R4-2305138&R4-2305139)
Based on the discussion, there seems no further concern on the companion Rel-18 CR.
Tentative agreements:
· Endorse the companion CRs (R4-2305138&R4-2305139).
Candidate options:
Recommendations for 2nd round: No further discussion is needed.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2305138
	Can be endorsed.

	R4-2305139
	Can be endorsed.



Discussion on 2nd round (if applicable)


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

	R4-2304087
	Nokia, Nokia Shanghai Bell
	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

	R4-2304146
	Ericsson
	Proposal 1: power-class fallback reporting including power limiting by P-MPR in the PHR MAC-CE with aperiodic PHR triggering are specified in the earliest release possible for improved scheduling and network performance. This would help the gNB to improve scheduling according to the actual UE power-class state without reporting misalignment and inaccuracy.
Proposal 2: report power-class fallback ΔPPowerClass in the PHR per serving cell using spare bits in the existing PHR MAC-CE; reporting by UEs implementing SAR mitigation by P-MPR and duty cycle averaging with finer granularity than the ΔPPowerClass is supported using the said spare bits of the PHR in combination with the P-bit. Power-capability change, power-class fallback or return to declared power class, trigger an aperiodic PHR.
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, 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.

	R4-2304189
	Fujitsu Limited
	Observation 1: From the viewpoint of SAR violation, there is no issue whichever solution we select. 
Observation 2: RAN4 is not the suitable group for evaluating the system performance gain by introducing the potential solutions because the behavior of gNB scheduler needs to be considered. 
Proposal 1: RAN4 sends an LS to RAN1 to compare the performance of potential solutions. 
Proposal 2: RAN4 requests RAN1 to handle the discussion on which solution is specified if there is nothing else to compare the potential solutions other than the performance aspect.
Observation 3: RAN4 work to narrow down the potential solutions will help RAN1 work because of the limitation of RAN1 TU.
Proposal 3: At least solution 3 (sustainable duty cycle) should be included in RAN1 LS.

	R4-2304605
	Qualcomm Incorporated
	Observation 1: A wholistic framework is preferred to solve the problem of UE-autonomous UL power reductions, rather than one that focuses on a scheduler duty-cycle-induced power-class fallback.
Observation 2: Exploiting power-class or power-class fallback reporting implies that the network can establish and execute UE-specific UL scheduling strategies that are dependent on duty-cycle (at a minimum).
Proposal 1: P-MPR is reported for FR1 carriers to allow network to refine their UL scheduling behavior.
Observation 3: 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 2: RAN4 to discuss how to enhance power headroom reporting so the network can query the UE for UL in a carrier that is configured for downlink but not for uplink (i.e., no active uplink BWP).
Proposal 3: RAN4 to refine the options for ‘duration’ information for a UE to report as a forecast, for example:
1. For current UEs, information about how long the gNB should not expect better performance:
a. For UEs that fall-back in power class: how long a duty-cycle related power class fallback is expected to persist. 
b. For UEs that use P-MPR: how long the reported range of P-MPR is expected to persist.
2. For all enhanced UEs, information about how long the gNB can expect un-degraded performance: 
a. How long a UE can execute UL grants based on duty-cycle capability and last reported Pcmax.
b. Alternatively, how long a duty cycle can be sustained without triggering additional P-MPR.
Proposal 4: RAN4 to identify feasible methods and communicate to RAN1.
Observation 4: Enhancements to relay actionable information to the network about the UE’s ability to execute future UL grants do not have any impact on the UE’s RF requirements.
Observation 5: The power-class fall-back ‘mandate’ in section 6.2.1 (and similar clauses with letter suffixes) in 38.101-1 and 38.101-3 are already effectively not a mandate due to lack of precise evaluation period for UL duty cycle.
Proposal 4: Clarify in the standard that the power-class fallback due to exceeding duty-cycle is optional, not mandatory (for example: ‘may’ instead of ‘shall’).

	R4-2305092
	vivo
	Proposal: Discuss in paralell with RAN1 to see if it is possible for agree certain solution in Rel-18.

	R4-2305172
	NTT DOCOMO INC.
	Observation: Further discussion for SAR mitigation in RAN4#106-e-bis is needed.
Proposal 1: Take option 1: Send LS to RAN1 with possible solutions and ask RAN1 to decide solution.	
· RAN1 TU is allocated until Sep. 2023. If we take option 1, we need to send a LS to RAN1 earlier so that RAN1 have time to discuss the solution.
Proposal 2:
· Narrow down solution 1 and 2 to one solution.
Proposal 3:
· Propose solution 3a modifying solution 3 to include P-MPR aspect.
· Solution 3a: Reporting the sustainable duty cycle over a certain duration that would prevent triggering a power class fallback and P-MPR at the UE.
Proposal 4: 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. Because reporting ΔPPowerClass must be a huge burden for both UE and network.
· Solution 3a: Reporting the sustainable duty cycle over a certain duration that would prevent triggering a power class fallback and P-MPR at the UE.
· Solution 5: Enhance the current power headroom reporting framework to enable P-MPR reporting (via MPE field) for FR1 carriers.
Proposal 5: Discuss the content of a reply LS based on the attached draft LS.

	R4-2305601
	Huawei, HiSilicon
	Observation 1: 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 2: The full power transmission capability of HPUE can be different from that under advertised power class when power class fall-back happens.
Observation 3: The low-MSD capability of HPUE can be different and may not be linearly decreasing when power class fall-back happens.  
Proposal 1: 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 2: Do not consider EHR (energy head room report) or other solutions like time domain information alignment between gNB and UE towards max duty cycle scheme.



Open issues summary
Sub-topic 2-1
Issue 2-1-1: Whether to let RAN1 handle the discussion on which solution will be specified instead of making decision in RAN4 
· Proposals
· Option 1: RAN4 requests RAN1 to handle the discussion on which solution is specified. (Fujitsu, DOCOMO, Qualcomm)
· Because RAN4 is not the suitable group for evaluating the system performance gain since the behaviour of gNB scheduler needs to be considered.
· Option 2: Discuss in parallel with RAN1, i.e., RAN4 to identify feasible methods and communicate to RAN1. (vivo)
· Recommended WF
· TBA

1st round comments collection for issue 2-1-1 
	Company
	Comments

	Fujitsu
	Support Option 1. From the viewpoint of SAR violation, there is no issue whichever solution we select. We need to compare the possible solutions from other aspects, and it is straightforward to compare the performance gain by introducing them. Considering it, it is better to request RAN1 to handle the discussion for comparing the performance gain of possible solutions. 

	Nokia
	Neither.
At least down scoping and/or categorization with priority is needed.
E.g., RAN4 shares that RAN4 agrees the introduction of the features in the 1st category. RAN4 ask RAN1 to decide the introduction of the 2nd category, since these look more suitable to be discussed in RAN1.
1st Category: Reporting PC (power class) for PC fallback track and P-MPR report for sustainable duty cycle track (since in any case without reporting these information, any assistance information is not useful)
2nd Category: any additional assistance information for both tracks if possible
And followings are reasons that we don’t agree with neither option listed. 
In our understanding, RAN1 has been waiting for RAN4 input meaning that at least RAN4 selects a needed solution (if any) and associated information. The Option 1 was the option that RAN4 should have taken meaning that RAN4 sent an LS (saying no RAN4 doesn’t take any action based on RAN1 LS, please do as you wish) back to RAN1 immediately after receiving their LS before.
If we go with Option 1 by saying that everything is up to RAN1, the situation is just back to the beginning.
In addition, any enhanced methods requiring performance evaluation must not be an option any more with consideration of the number of future RAN1 meetings with TU for this WI to be three. If we just did the same as previous meeting again, we might not see any enhancement in Rel-18.
Last but not the least, the figure in R4-2304605 looks nice.

	Qualcomm
	We are ok with option 1. Based on later discussion, this may academic, because there is a short list of enhancements that are requested by the infra community and carrier community.

	OPPO
	Similar as Nokia, neither of these options is optimal.
RAN4 should have some conclusion before send LS to RAN1 on the enhancements of SAR. SAR is there since even LTE stage, and since Rel-15 NR. It is not clear what is the target to enhance and what is the problem in the field. At least in our understanding UE now doesn’t do power class fallback as has been discussed in Rel-18 FR1 4Tx topics, the power class is static reporting, there is no way for UE to update the power class in connected mode. Therefore, the “power class fallback” statement is not precise, UE has never fallback power class (though in current spec it says lower power class requirements apply) the only change is the MOP that it can achieve. This is nothing new comparing to PMPR or MPR where UE will reduce its power. Therefore, we may need more understanding of what is the targeting to enhance in SAR area.

	DOCOMO
	Option 1, but we would like to further clarify our position.
As mentioned in our paper in this meeting, we don’t have intention that everything is up to RAN1. we agree with Nokia that narrow downing some solutions is needed, especially for issue 2-1-3.
 One possible way in our mind is that 
· RAN4 discuss and narrow down solutions in issue 2-1-3 into one solution, and RAN4 asks RAN1 to implement solutions in issue 2-1-3(PC or PC fallback reporting) and 2-1-4(PHR reporting). 
At the same time, RAN4 share possible solutions in issue 2-1-5 and ask RAN1 to discuss which solution should be specified.

	Huawei
	Since RAN1 request RAN4 for inputs, RAN4 can discuss limited scope of the solutions considering the remaining TU and workload.

	Ericsson
	Not Option 1. We note that the output power capabilities handled by RAN4 and used in UE reporting have a significant impact on scheduler performance.
RAN4 often discusses reporting mechanisms for improving scheduling.
RAN4 can continue discussing solutions and liaise with RAN1 as needed.

	Fujitsu
	In addition to our previous comment, we support the Nokia's comment that down scoping in RAN4 is needed. As described in our paper, we also think that RAN4 work to narrow down the potential solutions will help RAN1 work because remaining RAN1 TU is very limited.
How to narrow down the solutions will be further discussed, but we think that Docomo’s proposed way seems to be fine. 

	Meta
	SAR related issues shall be addressed in RAN4. So RAN4 still need to discuss on the candidate options and mechanisms to reply as RAN1 request.

	vivo
	Actually, it seems that no strict job distribution is made, and parallel discussion on certain topic is already happening.
We also share some of OPPO’s view that the “power class fallback” may be an controversial concept since power class is static, though the applicable requirements would be impacted by delta_powerclass.

	Samsung
	Neither
We stand our position of last meeting, it should be RAN4 decision whether there is necessity for SAR enhancement and which solution to take if necessary, since RAN4 is expert in SAR issue especially from implementation perspective, for example with the experience with UE vendor, we may have no interest for UL duty cycle capability which has barely market among UE vendors.
 In addition, when P-MPR reporting was introduced for FR2, it is also RAN4 confirmed the necessity and provided information on needed FR2 MPE solution(s) to RAN1/2 so that RAN1/2 could help in finalizing these solutions in their spec. 
Lastly, we wonder whether NW would like to know the exact power UE being used, generally we think know Pcmax is enough, if NW has demand to raise UE’s power, NW can just do it based on Pcmax UE indicated.


 


Issue 2-1-2: Whether to introduce PHR reporting for the carrier that is configured for DL but no UL 
· Proposals
· Option 1: No, since the autonomous transmission by UE may cause interference. Intensive discussion and large amount of work for specification are expected. (Nokia)
· Option 2: Yes, but only when network queries UE. (Qualcomm)
· Recommended WF
· TBA

1st round comments collection for issue 2-1-2 
	Company
	Comments

	Nokia
	Option 1. 
First of all, our contribution was based on the t-doc submitted in the last RAN4 by Qualcomm. It seems that network polls a UE for PHR on DL-carriers, i.e., not autonomous.
We think that the raised aspect may be one of the areas that 3GPP could discuss. Utilization of the “awareness”, however, would not be simple. There must be a lot of aspects that we need to discuss to decide if utilization of this “awareness” is useful or not. 
Besides RAN4 UE RF may not be the place to discuss this.

	Qualcomm
	Option 2 is information we can extend if the infra or carrier community finds it useful.

	OPPO
	Option 1. Still not clear of the targeting scenario for this kind of reporting. Could proponent clarify the scenario more on “regulatory constraints on RF exposure pertaining to the antennas in each carrier and its ability to deliver a certain amount of power on that carrier”. Shouldn’t the regulatory constrains in one band is clear to the NW already? Is this different from limitation by Pemax in certain CC?

	Huawei
	Option 1 is our preference.

	Ericsson
	We assume this would be a virtual report. The benefit of the proposed feature could be further considered with a more comprehensive description on its virtues compared to existing methods. However, in view of the WI, it should also be assessed in relation to other proposals such as reporting the actual power capability used by the UE for scheduling PUSCH transmissions and triggering of changes for the UL carriers that are configured (non-CA or CA).

	Meta
	We can list up the candidate solutions and down select the possible solutions based on the feedback from interested companies. So I prefer not to block the candidate options. But we also respect the Nokia contribution as NW perspectives.


 

Issue 2-1-3: Proposals based on power class related information reporting for FR1 carrier
· Proposals
· Option 1: Power class being used by the UE instead of ΔPPowerClass. (Nokia)
· Option 2: Report power-class fallback ΔPPowerClass in the PHR per serving cell using spare bits in the existing PHR MAC-CE; reporting by UEs implementing SAR mitigation by P-MPR and duty cycle averaging (the ‘P-MPR method’) with finer granularity than the ΔPPowerClass is supported using the said spare bits of the PHR in combination with the P-bit. (Ericsson)
· Power-capability change, power-class fallback or return to declared power class, can trigger an aperiodic report.
· 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, also trigger an aperiodic PHR.
· Option 3: Report both power-class fallback ΔPPowerClass and the full power transmission capability for the current fall-back power class. (Huawei)
· Option 4: Others.

· Recommended WF
· TBA

1st round comments collection for issue 2-1-3 
	Company
	Comments

	Fujitsu
	We think that Issues 2-1-3, 2-1-4 and 2-1-5 are discussing the possible solutions for enhancing for SAR issue mitigation. Does RAN4 select one solution in each issue? It means three solutions are selected. If no, issues 2-1-3, 2-1-4 and 2-1-5 should be discussed together. 
And we think that both Option 1 and Option 2 report the current power class information, so the performance gains are going to be the same. If Option 1 in issue 2-1-1 is selected, it is better to select either one before sending LS to RAN1 considering the remaining RAN1 TU. 

	Nokia
	Option 1
With respect to ΔPPowerClass for option 2 and 3, we don’t agree with reporting ΔPPowerClass in the PHR per serving cell. Since as our contribution mentioned, ΔPPowerClass cannot always tell network exact current power class. Since applicable requirements can be different according to power class, UE should report directly power class itself for fallback and return, respectively.
For Option 2, event triggering, e.g., based on pathloss change, is understandable, while this is not the only option that we can consider. E.g., if network wants fallback, network may configure a UE with an event triggering based on UL duty cycle %, e.g., if UL duty cycle reaches % of the reported max duty cycle*0.5 % etc…. The details of the event triggering should be discussed in RAN1 as well as RAN2.
For Option 3, direction is understandable, but given that network can know current power class, fullpower transmission mode capability doesn’t need to be reported repeatedly. If a UE reports power class with fullmode transmission for the respective power classes as UE capability during initial access, it must be sufficient.

	Qualcomm
	Support all in principle. While option 2 is very well thought out from a RAN2 angle also, it is worth identifying if other solutions also are helpful, and leave the signaling detail to RAN2.

	OPPO
	For the power class, RAN4 need to have some common understanding on the meaning of “fallback”. 
At least in our understanding UE now doesn’t do power class fallback as has been discussed in Rel-18 FR1 4Tx topics, the power class is static reporting, there is no way for UE to update the power class in connected mode. Therefore, the “power class fallback” statement is not correct, UE has never fallback power class (though in current spec it says lower power class requirements apply) the only change is the MOP that it can achieve. However, this is nothing new comparing to PMPR or MPR where UE will reduce its power. Therefore, we may need more understanding of what is the targeting to enhance in SAR area.

	DOCOMO
	We are supportive on option 1/2/3, but would like to narrow down them before sending LS to RAN1.
We think both directions seem to work for the purpose that NW know the power class fallback due to SAR issue. We slightly prefer option 1 by seeing the explanation in Nokia’s contribution since NW can directly know the current power class and what requirement (PC) UE follows at the time.

	Huawei
	Option 3. 
To Nokia: It seems that this issue has also been mentioned in your contribution, i.e., the UE capability on full power transmission can be different when the power class changed but gNB is not aware of it. Actually, this mismatch on the full power transmission capability would become more severe for multi-Tx UE due to the fact that PA configurations can be more complicated. However, such capability for different power classes has to be clearly reported by UE, signaling detail can be further determined by RAN1/RAN2. 


	Ericsson
	We propose Option 2 as proponent. This now accommodates reporting of the “P-MPR method” with finer granularity than the ΔPPowerClass in addition to ΔPPowerClass reporting in the existing PHR MAC-CE following discussions at the last meeting. The changes of P-MPR those relevant for scheduling PUSCH (Type 1 PH), while maintaining the existing functionality of the P-bit to include mechanisms not under network control such as use proximity detection and power used by other RATs.
Changes of the power capabilities are trigger a report for both reporting methods above. Hence the scheduler is aware of both the power capability status and when this change. 
On other proposals:
Option 1: we see no need to report the actual power class itself since this is already known to the gNB by the band- and band-combination capabilities advertised by the UE. The negative ΔPPowerClass for pi/2-BPSK is used for boosting and not primarily for SAR mitigation and only applies for this modulation format.
Option 3: this appears similar to Option 2, but the use for FP modes is somewhat unclear. In the latter case the power capability is determined depending on UL MIMO configuration/capability and the FP modes are configured by the NW (known). The fallback should be relative to the advertised band class or band combination.

	Apple
	How is ΔPPowerClass reporting different from PHR reporting? 
In our view, when ΔPPowerClass would be applied, the PHR change is not always 3dB as when PA is backed off from maximum output power, it becomes more linear and the unwanted emission is also less which also implies less MPR is needed. On the other hand, when UL resource allocation is changed, UE may apply different MPR/A-MPR where the PHR change could potentially be larger than ΔPPowerClass. Why wouldn’t UE MPR/A-MPR change be a concern but ΔPPowerClass?    

	Nokia
	TO comments about Option 1 from Ericsson
We didn’t propose to enable UE to report advertised power class capability again. We have been proposing to enable UE to report being used power class (it if fallbacked or return from the fallbacked power class). Unfortunately, ΔPPowerClass itself doesn’t tell us the being used power class so that gNB cannot know which MPR for PC3, MPR for PC2 etc, explicitly. Hence, we don’t agree with sending, ΔPPowerClass. 

	CHTTL
	Option 4 at this moment, the value delta P power class applied is based on the duty cycle capability and some condition specified in the spec, not sure whether there is a need to report.

	Samsung
	For option1, the triggered condition is still the change of P-MPR and ΔPpower class? If this is the correct understanding, we should discuss first whether there is clear benefit to inform NW the power change due to P-MPR and ΔPpowerclass, then discuss to report via P-MPR/ΔPpowerclass indication or the actual power the UE being used. In addition, it is proposed for single CC or multiple CC? If it is for single CC, I think NW can know UE’s actual power via PHR reporting (the power UE being used=Pcmax- power headroom) +event trigger by the change of P-MPR and/or ΔPpower class, seems no need to report actual power class again?
In addition, we share Apple’s view, why the actual MPR/A-MPR UE being used is not a concern?
Lastly, with the experience of UE vendor, we have no interest on duly cycle based operation for SAR compliance/enhancement, if it is hard to converge the views, suggest to drop it.


 

Issue 2-1-4: Whether to introduce P-MPR reporting for FR1 carrier 
· Proposals
· Option 1: Yes. (Nokia, Qualcomm)
· Option 2: Others.
· Recommended WF
· TBA

1st round comments collection for issue 2-1-4 
	Company
	Comments

	Fujitsu
	We think issues 2-1-3, 2-1-4 and 2-1-5 should be discussed together. 

	Nokia
	We can accept reporting P-MPR in FR1 only when current power class (not ΔPPowerClass) is also reported to enhance both tracks.

	Qualcomm
	Option 1

	OPPO
	At this moment, we don’t see the benefit of FR1 PMPR reporting. The PMPR reporting was introduced in FR2 based on the situation that the backoff value is too large and may cause the RLF, however, this is not the case in FR1. There is no such RLF issue in FR1 caused by PMPR. NW can derive the remaining Tx power by current PHR itself.

	DOCOMO
	Option1 assuming that some UE rely on P-MPR instead of power class fallback.

	Huawei
	Option 2. The necessity of P-MPR reporting for FR1 carrier seems not be justified. For FR1 there would be no obvious link failure due to P-MPR comparing to FR2 from our understanding.

	Ericsson
	Option 2: while we do not support importing the FR2 MPE functionality as is, this issue can be discussed together with the related issues as proposed by Fujitsu.

	Apple
	P-MPR may have much finer resolution than ΔPPowerClass. If P-MPR reporting would be defined, what P-MPR resolution is expected, meaning that under what condition the P-MPR should be reported.

	Meta
	RAN4 can consider P-MPR approach to comply SAR issue. It can be used for both FR1 and FR2. Even if RAN4 defined both UL dutycycle ratio and P-MPR, UE can have some flexibility as operating perspectives in NR bands. The condition & resolution will be further discussed after the consensus.  

	CHTTL
	Option 2: We also wonder whether it is needed for FR1 carrier or not, as the P-MPR might not be frequently changed.

	Samsung
	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. It has not been identified that RLFs is likely to happen in FR1 due to SAR compliance.
In addition, What is the expected granularity for P-MPR reporting, FR2 is 3dB, FR1 may need finer one? Is so, the spare bits of PHR may not be enough if both P-MPR and ΔPpowerclass is reported.


 

Issue 2-1-5: Proposals based on ‘duration’ information reporting for FR1 carrier 
· Proposals
· Option 1: On top of the power class related information reporting, also consider report evaluation period, the starting time and estimated time for return to higher power class. (Nokia)
· Option 2: Consider UE reporting on the following information as a ‘forecast’. (Qualcomm)
i. For current UEs, information about how long the gNB should not expect better performance:
1. For UEs that fall-back in power class: how long a duty-cycle related power class fallback is expected to persist. 
2. For UEs that use P-MPR: how long the reported range of P-MPR is expected to persist.
ii. For all enhanced UEs, information about how long the gNB can expect un-degraded performance:
1. How long a UE can execute UL grants based on duty-cycle capability and last reported Pcmax. 
2. Alternatively, how long a duty cycle can be sustained without triggering additional P-MPR.
· Option 3: Sustainable duty cycle (Fujitsu, Docomo)
· Option 4: Others.

· Recommended WF
· TBA

1st round comments collection for issue 2-1-5 
	Company
	Comments

	Fujitsu
	We think issues 2-1-3, 2-1-4 and 2-1-5 should be discussed together. And we support Option 3 or 3a in the contribution from NTT DOCOMO (R4-2305172) because they can solve both PC fallback and P-MPR issues. 

	Nokia
	We don’t think that RAN4 needs to discuss the detail on this aspect as commented in Issue 2-1-3. Without enabling NW to be aware power class or P-MPR itself, these will not bring any additional gain. Hence, the focus in RAN4 must be the introduction of current power class and expected P-MPR. The associated assistance information should be discussed in RAN1/2.

	Qualcomm
	Option3.
Our proposal (option2) represents examples of information we can share with the network if the infra or carrier community find it useful. There is overlap between option 3 and our option 2.ii, so we can support option 3.
Infra community members who do not find this information useful always have the flexibility to not implement.

	OPPO
	Option 4. 
This seems still about SAR, in our view, it is UE responsibility to meet the requirements even without the SAR solutions defined in 3GPP, for example by clever antenna design or power reduction. 
Combine SAR with time domain limitation making it much more complex especially it needs to align the window start and end and periods with NW. With different UE report different windows, we don’t see how this can be implemented by NW in the scheduling. At least based on what we learned from NW vendors this seems impossible.

	DOCOMO
	Option 3 (Option 2- ii)  as a proponent. And we understand that Option 2- ii is the same concept with option 3.

	Huawei
	Option 4. 
Such duration related information is not needed comparing to the solutions in Issue 2-1-3. Besides, duty cycle is an optional UE capability, whether to utilize such information is up to gNB implementation. We think it is unnecessary to align the duration domain information between UE and gNB by which potential restriction can be introduced to gNB.

	Ericsson
	We note that prediction with specific evaluation periods is notoriously difficult to use as the scheduler must handle many UEs subject to different side conditions in several bands simultaneously.
The existing duty-cycle reporting for SAR is not feasible since the averaging window is proprietary and the changes of the power capability unknown (the latter can be solved). For SAR mitigation, these windows are typically significantly longer than a radio frame. Indeed, last meeting RAN4 was informed that the duty-cycle reporting is not used.
Using a similar concept for possible future changes (and not based on past transmissions) does not appear more straightforward.

	Meta
	Support option 3 and option 2-ii. This is almost same as mentioned QC.

	vivo
	In the current situation, it seems that any reporting involves forecast and prediction, might be too complicated at least for now.

	Samsung
	Pending on the decision of previous issues, since the duration information should be attached with P-MPR reporting and/or ΔPpowerclass reporting and/or the actual power reporting to be meaningful, we donot see too much meaning to introduce it solely.


 


Sub-topic 2-2
Issue 2-2-1: Whether EHR should be further discussed
· Proposals
· Option 1: No. (Nokia, Huawei)
· Option 2: Others.
· Recommended WF
· TBA


1st round comments collection for issue 2-2-1 
	Company
	Comments

	Fujitsu
	We think EHR is promising solution for SAR issue but we also understand the time is very limited. We are fine with Option 1 and EHR will be discussed in the future release.  

	Nokia
	Option 1

	Qualcomm
	Ok to go with majority view. This method is intended to benefit others primarily.

	OPPO
	Option 1.

	Huawei
	Option 1. Beside, whether this should be discussed in future release is out of the scope of current WI.

	Apple
	Option 1

	Meta
	Fine with Option 1

	Samsung
	Option 1


 

Sub-topic 2-3
Issue 2-3-1: Whether LS to RAN1 is needed and what the contents of it would be
· Proposals
· Option 1: LS is needed with possible solutions for SAR issue mitigation from RAN4 perspective.
· Option 2: Others.
· Recommended WF
· TBA

1st round comments collection for issue 2-3-1 
	Company
	Comments

	Fujitsu
	We support Option 1. As commented in issue 2-1-1, we need to send LS to RAN1 for moving the discussion forward. 

	Nokia
	Our comment is basically the same as those in Issue 2-1-1.

	Qualcomm
	In our view, RAN4 may not be best equipped to undertake detailed complexity/benefit studies. We would request that that benefit evaluation phase is up to RAN1. The LS to RAN1 would merely list avenues that are common to what some infra vendors or carriers want, and what information an enhanced UE can provide. 

	OPPO
	RAN4 need to have conclusion on what to be enhanced, then discuss this issue. It is premature to agree on sending LS to RAN1 without concrete agreements in RAN4.

	DOCOMO
	Option 1. We think LS is needed.
As mentioned in issue 2-1-1, one possible way is that 
· RAN4 discuss and narrow down solutions in issue 2-1-3 into one solution, and RAN4 asks RAN1 to implement solutions in issue 2-1-3(PC or PC fallback reporting) and 2-1-4(PHR reporting). 
At the same time, RAN4 share possible solutions in issue 2-1-5 and ask RAN1 to discuss which solution should be specified.

	Huawei
	Suggest to deal with the previous issues first.

	Ericsson
	RAN1 can be informed as needed.

	Meta
	It can be prematured, RAN4 need to make consensus on the solutions for SAR issue 

	Samsung
	Necessity of the solution(s) should be justified first in RAN4, we do not see too much discussion in RAN1 and we donot believe RAN1 can conclude anything without RAN4’s concrete input.


 

Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	#3
	Issue 2-1-1: Whether to let RAN1 handle the discussion on which solution will be specified instead of making decision in RAN4
Based on the discussion, no agreement is needed for this issue and the group can move on to the following issues (related to the proposed solutions in this meeting). While to some extend it is Moderator’s understanding that RAN4 discussion is necessary in order to get responsible and reasonable inputs to RAN1.
Tentative agreements: No need to have it.
Candidate options:
Recommendations for 2nd round: No further discussion is needed for this issue. 

	#4
	Issue 2-1-2: Whether to introduce PHR reporting for the carrier that is configured for DL but no UL
Based on the discussion, except the proponent, three companies are against to introduce PHR reporting on DL CC but two companies would like to seek more clarifications before shutting the door. More clarification is expected in the 2nd round.
Tentative agreements:
Candidate options:
· [bookmark: _GoBack]Option 1 (i.e., not introduce PHR report for DL only CC) unless the following points can be clarified: Whether “regulatory constraints on RF exposure pertaining to the antennas in each carrier and its ability to deliver a certain amount of power on that carrier” is a valid target scenario, considering that the regulatory constrains in one band is clear to the NW already. Whether this is different from limitation by Pemax in certain CC.
· With the assumption such PHR is based on virtual report, the details should be explained more comprehensively and the benefit of the scheme should be further compared with the existing methods and proposed solutions in this meeting.
Recommendations for 2nd round: Further discussion is needed in the 2nd round. 

	#5
	Issue 2-1-3: Proposals based on power class related information reporting for FR1 carrier
Based on the discussion, companies still have questions on the proposed solutions.
Tentative agreements:
Candidate options:
All options with the following clarification points to Option 1, 2 and 3:
· UE now doesn’t do power class fallback as has been discussed in Rel-18 FR1 4Tx topics, the power class is static reporting, there is no way for UE to update the power class in connected mode.
· UE change on the MPR/A-MPR could be a concern rather than ΔPPowerClass considering that under the backed off power or different UL resource allocation could lead to PHR change larger than 3dB.
· If the network can know current power class, fullpower transmission mode capability doesn’t need to be reported repeatedly.
Recommendations for 2nd round: Further discussion is needed in the 2nd round.

	#6
	Issue 2-1-4: Whether to introduce P-MPR reporting for FR1 carrier
Based on the discussion, five companies do not support to introduce P-MPR report for FR1 carrier while three companies support it. It is also noted that one company is conditionally support it.
Tentative agreements:
Candidate options:
Option 1: Yes.
Option 2: P-MPR and current power class (not ΔPPowerClass) are both reported.
Option 3: No.
Clarification point for Option 1 and Option 2:
· Considering that the P-MPR reporting was introduced for FR2 based on the situation that the back off power can be very large so causing the RLF, however, this seems not the case in FR1. The necessity of introducing P-MPR reporting for FR1 should be further justified.
Recommendations for 2nd round: Further discussion is needed in the 2nd round.

	#7
	Issue 2-1-5: Proposals based on ‘duration’ information reporting for FR1 carrier
Based on the discussion, except for the proponents, five companies do not support or show their concerns on the introduction of duration related information report.
Tentative agreements:
Candidate options:
All existing options with the following clarification points:
· Combine SAR with time domain limitation making it much more complex especially it needs to align the window start and end and periods with NW since different UE report different windows.
· Duty cycle is an optional UE capability, whether to utilize such information is up to gNB implementation. Such alignment in time domain can introduce potential implementation restriction to gNB.
· Last meeting RAN4 was informed that the duty-cycle reporting is not used.
Recommendations for 2nd round: Further discussion is needed in the 2nd round.

	#8
	Issue 2-2-1: Whether EHR should be further discussed

Based on the discussion, all companies are fine with Option 1 and the proponent are also OK to follow majority view.
Tentative agreements:
· Stop the discussion for EHR.
Candidate options:
Recommendations for 2nd round: No need for further discussion.

	#9
	Issue 2-3-1: Whether LS to RAN1 is needed and what the contents of it would be
Based on the discussion, suggest to leave a placeholder for LS but the content would require further discussion for the previous issues.
Tentative agreements:
Candidate options:
Recommendations for 2nd round: Pending on the further discussion for previous issues.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on …
	YYY
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	R4-23xxx
	WF on NR further coverage enhancement part 1
	Huawei, HiSilicon
	

	R4-23xxx
	LS on enhancements to realize increasing UE power high limit for CA and DC
	NTT COCOMO INC.
	To: RAN1



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2305137
	
	General way to enable increase higher power limit feature for  new CA and ENDC band combinations
	ZTE Corporation
	Noted
	

	R4-2305138
	
	Draft CR to TS38.101-1_General way to enable increase higher power limit feature for  new CA  band combinations
	ZTE Corporation, CHTTL, Samsung
	Agreeable
	

	R4-2305139
	
	draft CR to TS38.101-3_General way to enable increase higher power limit feature for  new ENDC band combinations
	ZTE Corporation, CHTTL, Samsung
	Agreeable
	

	R4-2305092
	
	Discussion of enhancement of increasing UE power high limit for CA and DC
	vivo
	Noted
	

	R4-2304087
	
	PC and associated information reporting

	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2304146
	
	Power-class fallback reporting in the PHR, the P-MPR method and the high-power limit
	Ericsson
	Noted
	

	R4-2304189
	
	Discussion on the potential solutions for the enhancement for SAR issue
	Fujitsu Limited
	Noted
	

	R4-2304605
	
	Draft LS on UE signaling to enhance UL reliability
	Qualcomm Incorporated
	Noted
	

	R4-2305172
	
	Draft LS on Enhancement of increasing UE power high limit for CA and DC
	NTT DOCOMO INC.
	Noted
	

	R4-2305601
	
	On enhancements of increasing UE power high limit for CA and DC
	Huawei, HiSilicon
	Noted
	




2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-23xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-23xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	

	
	
	
	
	
	




