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Introduction
In previous meetings many agreements are made on the PMRP reporting, and the agreements are summarized as below in which the yellow part is identified as open issue in WFs and the green part is the agreements already made.
According to RAN discussion, this is the last meeting for signalling introduction and the feature list shall be provided to RAN2 in the 1st week of the meeting, therefore, in almost every issues to be discussed in this meeting, the recommended WFs are provided to speed up the discussion and convergence. And decisions for some urgent topics need to be made during the 1st week.
	PMPR Reporting solution
· Value & Range: 2bits or 3bits => FFS
· Report condition
· Event trigger based (NW configured threshold)
· Absolute threshold: PMPR ≥ threshold
· Relative threshold: PMPR changes  ≥ threshold
· Relative threshold can works below and above absolute threshold
· FFS on the relative threshold values, relation to absolute threshold
· FFS how relative threshold works below absolute threshold
· Prohibit timer based
· Up to implementation scenarios
· PMPR report after or on UL grant
· PMPR report when back to normal condition
· Report of temporary PMPR change
· Relation with PHR
· PHR and PMPR both needed in solving MPE
· CR
· 38.133
· Capture mapping of PMPR reporting value and real PMPR values
· 38.101-2
· FFS on the impact and necessary changes



Topic #1: Title
Main technical topic overview. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009555
	Sony, Ericsson
	Observation 1 	The fine granularity of P-MPR reporting may not be feasible due to the large tolerance in UE configured transmitted power.
Observation 2 	The relative threshold complicates the P-MPR reporting mechanism with a significant amount of open issues. 
Proposal 1 	Configure P-MPR reporting according to option A from the agreed WF: 2 bits (4 values) with	example value {3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, P-MPR  ≥  12}.
Proposal 2	Do not introduce the relative P-MPR threshold in the Rel-16 MPE enhancement. 
Proposal 3	P-MPR value in the reporting needs to be consistent with PHR in the time domain.

	R4-2009597
	InterDigital
	Observations:
Observation 1: Both options A or B can be acceptable with the difference that 2 bits (option A) defined ranges may reuse the actual reserved bits from the current defined PHR report, while the 3 bits (option B) need an new MAC CE. 
Observation 2: A new MAC CE would allow for further improvements allowing for a more flexible approach.
Observation 3: P-MPR reporting threshold granularity must be defined to better serve the purpose which is RLF avoidance and in relation with the P-MPR reporting ranges.
Proposals:
Proposal 1: Define the P-MPR absolute reporting threshold for 4 possible values as: 
{3, 6, 9, 12} for option A P-MPR ranges
Proposal 2: Define the P-MPR absolute reporting threshold for 4 possible values as: 
{3, 5, 8, 12} for option B P-MPR ranges
Proposal 3: Agree that we do not need the P-MPR relative threshold.
Proposal 4: P-MPR absolute prohibit timer report shall be configured as one of the following defined values: {10, 20, 50, 100, 150, 200, 500, 1000} ms.
Proposal 5: Agree to the subclause 6.2.4 in 38.101-2 proposed changes. 

	R4-2009598
	InterDigital
	38.133 CR

	R4-2009599
	InterDigital
	38.101-2 CR

	R4-2009932
	Apple
	Proposal 1:	Enhance existing single and multiple entry PHR MAC CE with additional P-MPR reporting.
Proposal 2a:	P-MPR reporting threshold can be similar to existing power factor change thresholds, e.g. {1dB, 3dB, 6dB}.
Proposal 2b:	It shall be discussed whether we need 0dB reporting threshold for P-MPR.
Proposal 3a: Allocate 2 bits for P-MPR reporting.
Proposal 3b:	If 2 bits are not enough for P-MPR reporting, it is possible to scale P-MPR reporting range according to the P-MPR threshold or logically combine 1-bit "P" field with 2 reserved bits.
Proposal 3c:	To complete specification work, RAN WG2 needs to know how many different values will be reported, while the exact values can be further defined by RAN WG4.
Proposal 4:	There is only one, absolute, threshold for the P-MPR reporting and no relative threshold is introduced.

	R4-2010019
	Xiaomi
	Proposal: option A is preferable. 2 bits (4 values)

	R4-2010238
	Nokia
	Observation 1: The existing RAN2 MAC-CE signaling cannot be re-used as it does not support absolute MPE P-MPR event-triggering and event-triggered reporting. Thus, 2-bit MPE P-MPR reporting does not have any “special” benefit from the RAN2 signaling design perspective. RAN4 needs to base signalling granularity only on required information content.
Observation 2: For the P-MPR reporting granularity, 3 bits granularity allows for 20 dB reporting range and 4 bits allows for 30 dB reporting range.
Proposal 1: As encouraged by WF in [1], agree on 3-bit or 4-bit as compromise for P-MPR reporting granularity for the FR2 MPE purposes.
Proposal 2: Introduce additional complimentary relative P-MPR event-triggered reporting and thresholds as follows;
·    Relative P-MPR event-triggered are only sent after the after the first MPE P-MPR event triggered is reported based on the absolute P-MPR event-triggered reporting and absolute threshold setting
·    Relative P-MPR reporting has its own relative configurable threshold(s) and the first relative report is compared to the absolute P-MPR reporting and after that it can be compared to the previous relative P-MPR report
·    Separate relative configurable thresholds are defined for a case that needed P-MPR increases and needed P-MPR decreases
Proposal 3: Introduce requirements to TS38.101-2 for UE to continuously monitor FR2 MPE P-MPR absolute and relative event-triggered reporting criteria and report these events to the network. This requirement should allow sufficient UE implementation flexibility and it could be added to the configured transmitted power requirement section.

	R4-2010237
	Nokia
	LS to RAN2

	R4-2010619
	ZTE
	Observation-1: The recent mechanism of PHR reporting can be well compatible with P-MPR reporting, considering that the P-MPR is a specific value applied to PHR calculation, like Pc,max that is also reported along with PHR.
Proposal-1: Enhance PHR MAC-CE format(s) to carry P-MPR value for PUSCH-PHR result in SpCell.
· The enhanced PHR MAC-CE format(s) is supported in both single entry PHR MAC-CE and multiple entry PHR MAC-CE.

	R4-2010770
	OPPO
	2.1 PMPR report value
Observation 1:   It has been agreed that signaling design is not within RAN4 discussion scope.
Observation 2:   Relative power tolerance is larger than 3dB in FR2 which makes the power change resolution smaller than 3dB is not accurate.
Observation 3:   1dB PMPR resolution is not necessary.
Observation 4:   Radio link adaptation is basic function of BS, it can handle at least several dB dynamic power changes.
Observation 5:   RLF issue can only happen when the PMPR is larger than the BS radio link adaptation ability.
Observation 6:   It is not a valid scenario that several dB power changes will cause RLF in FR2.
Observation 7:   Small PMPR values are not necessarily to be reported.
Proposal 1:        The lowest value should be larger than at least 3dB.
Proposal 2:        The PMPR reporting steps should be relatively large, e.g. 3dB.
Observation 8:   FWA devices was agreed to be considered in PMPR reporting.
Observation 9:   Peak EIRP differences between FWA and HH UEs can achieve nearly 37dB.
Proposal 3:        The PMPR reporting range should be large enough to cover different UE types.
Proposal 4:        Adopt 3 bits for the PMPR reporting for future proof reasons.
Proposal 5:        Take following 8 PMPR reporting values as compromise between original Option 1 and Option 2.
{3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, 12 ≤ P-MPR < 15, 15 ≤ P-MPR < 18, 18 ≤ P-MPR < 21, 21 ≤ P-MPR < 24, P-MPR  ≥  24}
2.2 PMPR report trigger threshold
Proposal 6:        Take relative PMPR threshold {3dB, 6dB, 9dB, infinity}, considering the min PMPR resolution is 3dB
Proposal 7:        Take absolute PMPR threshold {3dB, 6dB, 9dB, 12dB, 15dB, 18dB, 21dB, infinity}, considering the 
min PMPR is 3dB
Proposal 8:        Absolute and relative PMPR thresholds are separate tools, and it is up to BS implementation how to use them.
2.3 PMPR reporting impact to RAN4 specs
Observation 10:   In 38.101-2, PMPR is only included in configured transmit power section, however, no value of PMPR is specified.
Proposal 9:         No change is needed for PMPR in 38.101-2.

	R4-2010854
	vivo
	Proposal 1: Choosing 3 bits (Option B) was slightly preferred, for better flexibility and potential extension.
Proposal 2: Provide the values for relative P-MPR reporting values to RAN2, a tentative value set can include {1, 3, 6, 9}dB, 12dB can also be considered.

	R4-2011441
	FUTUREWEI
	Observation 1: Another factor to consider in the reporting resolution is capturing which carriers to report when an MPE event is triggered
Observation 2: The P-MPR reporting range and reporting granularity should be related to the threshold values



Open issues summary
PMPR values
Issue 1-1: PMPR report bits
Moderator Note: Option 1 and 2 are from WF R4-2008479.
This is the most urgent decision that need to be made for this topic, shall be decided in the 1st round.
· Option 1: 2 bits (4 values)
· Option 2: 3-bits (8 values) 

Recommended WF:
Moderator note: 
It is understood that potentially if 2 bits is chosen then the PHR MAC CE might be reused and no big change is needed which is good. But it should be noticed that there already some difference between PMPR report and PHR report, e.g. the absolute PMPR trigger condition is defined which doesn’t exist in PHR reporting, and also no periodic reporting is introduced for PMPR reporting, and the potentially different values for timers and triggers. With these differences, there is possibility that even 2 bits are defined, RAN2 still decided to define a new MAC CE for PMPR reporting. From this perspective, it cannot be assumed that once 2 bits are chosen then RAN2 will reuse the spare two bits in PHR.

Besides, it was agreed that the PC1 FWA devices need to be covered in MPE discussion. However, the difference between different UE types were not considered explicitly in previous discussion. Comparing the peak EIRP between PC1 and PC3, it can be seen that there are 22dB power difference between minimum peak EIRP, and 37dB power difference if further consider max peak EIRP. Considering the large power differences between UE types, it may be safer to allow larger ranges and more values to be reported. From this perspective, 3 bits maybe more future proof.

· Define 3-bits (8 values) for PMPR reporting.

	Company
	Comments

	InterDigital
	Support Option 1 (2 bits, 4 values).  Based on our observations this option is feasible as well, if the PHR is included in the report along with the absolute value of P-MPR.

	Nokia
	Recommended WF to define 3-bits (8 values) for PMPR reporting is acceptable. 
It is important to remember that it was earlier agreed in the WF of R4-2005734 that RAN4 should try to encourage compromise between 2 and 5 bits i.e. 3 or 4 bits. Therefore, RAN4 should agree either 3 or 4 bits. Thus, in our view 2 bits should no longer be considered as options in similar manner s 5 bits. Furthermore, signaling design should not be used as reasoning to agree a certain number of bits. This is not RAN4’s tasks. Furthermore, RAN2 has not requested RAN4 to consider any certain signaling design and RAN2 has not responded to RAN4’ earlier LS, where from 2 to 5 bits was indicated, and RAN2 has not indicated any concerns for having up to 5 bits. 

	ZTE
	The benefit of high-resolution P-MPR is not clear for us, taking into account that we do not have clear definition the the reported P-MPR is based on the preceding/current value or the future one according to the previous agreements. Also it is hard for us to imagine that there are up to 8 gNB scheduling strategies based on different reporting value. Therefore we prefer to save bits especially that “2-bit” is good for embedding P-MPR into PHR-MAC-CE.

	LGE
	Support Option1 with 2bits.

	MediaTek
	Support “Define 3-bits (8 values) for PMPR reporting.”

	Samsung
	Prefer Option 1. The signaling design whether to reuse the current PHR or to introduce new MAC CE is up to RAN2 discussion even though RAN4 agrees on 2 bits for P-MPR reporting. In our view, regardless of the RAN2 decision, the P-MPR information with 4 values are still enough to handle the unexpected situation for the network, and 3 bits will not have much benefit than 2 bits. 

	Xiaomi
	Option 1 (2bits) is preferable.
Considering the P-MPR may change rapidly, scheduling UL dutycycle based on very fine step of P-MPR is difficult and not necessary. 

	vivo
	Slightly prefer Option 2 (3bits). 
Option 1 also acceptable.

	Futurewei
	Prefer option 2 (3 bits)

	Sony
	2 bits are our preference, our main concern here is that the fine granularity is not practically meaningful considering the UE output tolerance. If 3 bits would be the needed, the technical necessity needs to be further justified since it will cause additional overhead.  
The number of bits shall be selected based on the demand from network, UE capability on output powers tolerance, and minimizing the network overhead at the same time. This discussion should not be mixed up with P-MPR triggering condition. The different triggering conditions of P-MPR and PHR can be resolved in RAN2 to ensure the consistency between PHR and PMPR reporting.  
Even though it was agreed PC 1 devices need to be covered in MPE discussion, it was not clear for us how it can be properly addressed. So far, there has been no power density/MPE analysis on PC 1 devices in RAN4. PC 1 UEs are an entirely different type of device to PC 3 with also different intended usage scenarios. Therefore, the corresponding compliance test and MPE situations might be different.

	Apple
	Our main preference is Option 1 (2 bits, 4 values). We should keep in mind that MPE reporting is based on UE estimation of how much energy it has exposed e.g. towards the human body. However, beam direction could be the same as where the human body is or could be completely different one, and we cannot assume that a UE will be always capable of performing accurate estimations thus eventually applying “safety” margins. In addition to that, it is not likely that P-MPR will be reported in every TTI, but rather triggered by certain thresholds and muted by prohibit timers. In other words, a UE will have to perform another approximation of how much energy it has exposed during some observation window and project this estimation on a longer period of time. Based on that, 3dB accuracy seems to be sufficient and it is not clear whether 1.5dB accuracy can be realistically achieved accounting for all the margins. In fact, having a coarser granularity of P-MPR values should not cause any big drawback in network performance because the latter will also receive PHR and thus will have more information about the UE status.  

	Intel
	Our preference is Option 2 (3 bits, 8 values).

	Huawei
	Prefer option 2, 4 values granularity is not enough for UEs.

	Ericsson
	Option 1 (2 bits). The UE output-power accuracy at larger back-off does not motivate any finer granularity.

	Moderator summary:
	Option 1 (2 bits)
	Option 2 (3 bits)

	9
	6


The supportive company status is as above. 
From comments above, more companies (60%) still prefer Option 1 (2 bits). This is similar situation as in #95e (see below).
	
	2 bits
	3 bits

	#95e 1st round
	9
	7

	#95e 2nd round
	6
	6



Considering this is the most critical issue for MPE signaling design, and the time limitation in this meeting. It is proposed to accept Option 1 (2 bits) as the final decision.
Agreement:
Define PMPR reporting with 2 bits.




Issue 1-2: PMPR values if report with 2 bits
Moderator Note: Option 1 is from WF R4-2008479.
There is also view of scaling P-MPR reporting range according to the P-MPR threshold in R4-2009932, however it has already been discussed in RAN4#94-bis and been down selected due to not much support from companies. Therefore, no further discussion is needed in the 1st round, but if needed it can be considered further as a potential compromise between 2bits and 3bits.

· Option 1: {3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, P-MPR  ≥  12}

Recommended WF:
Moderator note: 
In this meeting no more new proposals are shown comparing to previous meetings. It is moderators understanding that the value range for 2-bits is somehow stable. For better progress and facilitate convergence in this last Rel-16 meeting, it is proposed to focus on this value range and no more values are considered.
· If 2-bits is needed, adopt the above Option 1 values and no more alternatives are considered.

	Company
	Comments

	InterDigital
	Support option 1.

	Nokia
	Like commented the issue 1-1 the 2-bit option should not be considered further as RAN4 already agreed earlier that there should be aim for finding a compromise between 2 and 5 bits.   

	ZTE
	Support option 1.

	LGE
	Support option 1

	Samsung
	Support the recommended WF with Option 1

	Xiaomi
	Prefer option 1

	OPPO
	Support option 1

	Vivo
	Support option 1

	Sony 
	We support the moderator’s proposal with Option 1

	Apple 
	Option 1 is Ok as a baseline, assuming that the smallest reporting threshold value is 3dB, i.e. we do not need to report values in range of 0..3dB. As also explained in our discussion paper, there is a variant of Option 1, in which the reporting range is not fixed but rather scaled to the configured threshold.

	Ericsson
	Option 1.

	Moderator summary:
Majority view is Option 1.
Agreement:
Define PMPR values {3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, P-MPR  ≥  12}



Issue 1-3: PMPR values if report with 3 bits
Moderator Note: Option 1 is from WF R4-2008479, Option 2 is from R4-2010770
· Option 1:
· {1 ≤ P-MPR< 2, 2 ≤ P-MPR< 3, 3 ≤ P-MPR< 4, 5 ≤ P-MPR< 8, 8 ≤ P-MPR< 12, 12 ≤ P-MPR< 16, 16 ≤ P-MPR< 20, 20 ≤ P-MPR}
· Option 2: Lowest value should be larger than 3dB, and steps relatively large, e.g. 3dB
· {3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, 12 ≤ P-MPR < 15, 15 ≤ P-MPR < 18, 18 ≤ P-MPR < 21, 21 ≤ P-MPR < 24, P-MPR  ≥  24}

Recommended WF:
· 

	Company
	Comments

	Futurewei
	Possible typo for option 1: should the last entry be “≥”?
No strong views for options 1 and 2. Note: the ranges may also be related to trigger thresholds. For example, if option 2 were selected, then option 2 or 3 in section 1.2.2 would be aligned.

	Nokia
	both options are acceptable although we prefer option 1 due to its smaller reporting granularity.

	OPPO
	Option 2

	Intel
	We prefer is Option 1, but are also ok to further discuss

	Huawei
	Prefer Option2. For PMPR<3dB case, it can be covered by P-bit since MPR may be larger than PMPR.

	Ericsson
	If 3 bits are really needed, one of the values should be P-MPR = 0 dB, which would minimize the changes if the PHR MAC CE is used for the reporting (leaves seven non-zero values).

	Moderator summary:
No more discussion is needed.



Absolute PMPR trigger threshold
Issue 2-1: How many values are needed for absolute PMPR trigger threshold
Moderator Note: Option 1 is from R4-2009932, Option 2 is from R4-2009597, Option 3 is from R4-2010770
· Option 1: 3 values, e.g. {1dB, 3dB, 6dB}
· Option 2: 4 values, e.g. {3dB, 6dB, 9dB, 12dB}
· Option 3: 8 values, e.g. {3dB, 6dB, 9dB, 12dB, 15dB, 18dB, 21dB, infinity}
Recommended WF:
Moderator Note: No absolute PMPR trigger threshold is defined for PHR reporting. 
In section 1.2.1, the PMPR value range achieves more than 12dB for 2bits PMPR, and achieves more than 20dB for 3bits PMPR. 
If finally 2bits PMPR reporting are chosen, then Option 2 seems can be taken as baseline. If finally 3bits PMPR reporting are chosen, then Option 3 can be taken as baseline. Besides, about whether 1dB absolute threshold need to be further consideration is connected with PMPR value ranges in section 1.2.1 and if 1dB is not included there then no need to be considered here, otherwise, 1dB can be added here.
It should be noted that, in moderator’s understanding, since only triggered PMPR reporting is defined, the absolute trigger threshold shall always be configured by NW. Therefore, the “infinity” which means absolute PMPR triggered reporting is disabled also be included in the values.
· Propose to adopt {3dB, 6dB, 9dB, 12dB, infinity}, if “2-bits PMPR” is decided in section 1.2.1.
· Propose to adopt {3dB, 6dB, 9dB, 12dB, 15dB, 18dB, 21dB, infinity}, if “3-bits PMPR” is decided in section 1.2.1.
· Propose to add 1dB to the above two ranges in case 1dB PMPR value is defined in section 1.2.1.

	Company
	Comments

	Futurewei
	Just a comment: the number of entries should be a power of two. For example, with 5 values in the set {3dB, 6dB, 9dB, 12dB, infinity}, 3 additional values will be reserved.
A consideration about the thresholds. It is highly likely that the link could drop with a 12 dB threshold. It may not be necessary to have too many thresholds. 3 values + infinity may be all that is needed.  

	Nokia
	We prefer Option 3 Also in our view option 3 works regardless of how many bits are decided for the P-MPR reporting as the threshold values for event-triggered reporting do not need to be aligned with the values and number of bits used in the P-MPR reporting. 
The event triggered threshold setting are separately signaled to the UE. This is also the case for number of other event-triggered reportings and related thresholds specified in RAN2 and for which RAN4 has defined UE requirements and reporting range and granularity.  Also, in the RAN4 discussion we should not consider a certain signaling implementation, which will be decided by RAN2. 
It is also worth noting that this issue does not necessarily need to be decided in RAN4 although such information may speed up the RAN2 work. In the past for other event-triggered reportings, for which RAN4 has defined UE requirements, reporting ranges and granularities, RAN4 has not decided or defined the signaling values for the actual event threshold but instead they have been defined by RAN2


	ZTE
	Support to adopt {3dB, 6dB, 9dB, 12dB, infinity}
In our understanding, “infinity” is pending on the RAN2 has the signaling to indicate whether the P-MPR is available or not. Also RAN4 should give some explanations to RAN2 what’s the “infinity” mean

	LGE
	Prefer {3dB, 6dB, 9dB, 12dB, infinity}, if “2-bits PMPR” is decided in section 1.2.1.

	Samsung
	Support moderator’s recommendation as {3dB, 6dB, 9dB, 12dB, infinity}

	Xiaomi
	Prefer {3dB, 6dB, 9dB, 12dB, infinity}, if “2-bits PMPR” is decided in section 1.2.1.

	OPPO
	Support moderator’s recommendation

	Sony
	propose to adopt {3dB, 6dB, 9dB, 12dB, infinity} with 2 bits P-MPR reporting.

	Apple
	We agree with observations that most likely we do not need values higher than 12dB. It can be even argued whether values higher than 9dB are useful because it is not clear why the network will not be interested in P-MPR values below 9dB but will prefer to receive reports for P-MPR above 9dB. As a side note, since ASN.1 encoder will inevitably allocate certain number of bits for the reporting threshold IE, e.g. 1,2,3,4 bits, it is beneficial to have number of reporting thresholds as 2^N, i.e. 2,4,8,16 values. From that perspective option {1dB, 3dB, 6dB, 9dB} or {3dB, 6dB, 9dB, 12dB} can be considered. 

	Intel
	We prefer is Option 3. Moderator’s recommendation is also ok.

	Ericsson
	Option 2

	Moderator summary:
Majority view agrees that {3dB, 6dB, 9dB, 12dB, infinity} can be adopted as the absolute PMPR trigger threshold for “2-bits PMPR”.
Considering this is the last meeting and week for MPE signaling design, it is proposed to accept {3dB, 6dB, 9dB, 12dB, infinity} as the final decision.
After further clarified in RAN4 reflector, the Rel-16 signaling is optional which is different from Rel-15, so the “infinity” is not necessary. In other words, if NW do not want to configure absolute PMPR threshold, then this signaling is absent. Based on that, moderator feels that the “infinity” can be removed and some clarifications can be sent to RAN2 together with the values.
Agreement:
{3dB, 6dB, 9dB, 12dB} is adopted as the absolute PMPR trigger threshold for “2-bits PMPR”.
Clarify to RAN2 that the absolute triggered threshold is optionally configured by NW.



Issue 2-2: Whether 0dB absolute PMPR threshold shall also be defined
Moderator Note: This issue is from R4-2009932 which means even a marginally small P-MPR value can immediately trigger a report.
· Option 1: Yes
· Option 2: No
Recommended WF:
Moderator Note: It is moderator’s understanding that it is not needed for UE to report tiny PMPR, and Option 2 seems more reasonable.
· Propose to adopt Option 2.

	Company
	Comments

	Futurewei
	Currently, the PHR implicitly indicates a threshold of 0 dB. Favor option 2.

	InterDigital
	Option 2. 

	Nokia
	Either option is ok. we can accept the recommended WF to adopt option 2.

	ZTE
	Support the moderator’s recommended WF 

	LGE
	Prefer Option 2. 

	Samsung
	Support the recommended WF, Option 2

	OPPO
	Option 2

	Vivo
	Option 2

	Sony
	Option 2: No. A marginal P-MPR will marginally affect the network performance, so there is no need for UE to report for the sake of saving the network overhead.

	Apple
	This issue was raised in our discussion paper, but we do not have a strong view. If the smallest reporting threshold is e.g. 3dB, then a UE will not report P-MPR values 0..3dB. Having 0dB reporting threshold will allow for sending reports triggered by P-MPR in 0..3dB range. 

	Intel
	No strong view, recommended WF is ok

	Huawei
	0dB absolute PMPR threshold may imply on reference point of the UE.

	Ericsson
	Option 2. The 38.321 already contains
-	phr-ProhibitTimer expires or has expired, when the MAC entity has UL resources for new transmission, and the following is true for any of the activated Serving Cells of any MAC entity with configured uplink:
-	there are UL resources allocated for transmission or there is a PUCCH transmission on this cell, and the required power backoff due to power management (as allowed by P-MPRc as specified in TS 38.101-1 [14], TS 38.101-2 [15], and TS 38.101-3 [16]) for this cell has changed more than phr-Tx-PowerFactorChange dB since the last transmission of a PHR when the MAC entity had UL resources allocated for transmission or PUCCH transmission on this cell.
NOTE 2:	The MAC entity should avoid triggering a PHR when the required power backoff due to power management decreases only temporarily (e.g. for up to a few tens of milliseconds) and it should avoid reflecting such temporary decrease in the values of PCMAX,f,c/PH when a PHR is triggered by other triggering conditions.
Hence no triggering on temporary changes (could happen with small P-MPR).

	Moderator summary:
Majority view agrees 0dB absolute PMPR threshold is not needed.
Agreement:
0dB absolute PMPR threshold is not defined.




Relative PMPR trigger threshold
Issue 3-1: Whether to overturn the previous agreement “Relative PMPR threshold is introduced as an additional complimentary to the previously agreed absolute P-MPR threshold”
Moderator Note: In R4-2009555, R4-2009932 and R4-2009597, the relative PMPR threshold is suggested to be removed from Rel-16. This discussion will impact the following threshold discussion.
· Option 1: Yes, remove relative PMPR threshold
· Option 2: No, keep relative PMPR threshold
Recommended WF:
Moderator Note: The relative PMPR threshold is agreed in RAN4#95e meeting as an addition to absolute PMPR trigger threshold. This agreement didn’t inform RAN2, so can be considered as an RAN4 internal agreement up to now. However, considering it has already been agreed, the bar to overturning it should be high. 
And the decision shall be made in the 1st round since it impacts the following threshold discussions.
· Majority view shall be shown if overturn the previous agreement, otherwise, keep the agreement. And decision will be made in the 1st round.

	Company
	Comments

	Futurewei
	For option 2, it should be clarified whether the relative trigger is active after the absolute trigger has occurred (issue 4.1)

	InterDigital
	Support Option 1 (no need for relative threshold). A relative threshold would complicate the operation of the reporting mechanism.

	Nokia
	Our preference is option 2.
It is not clear to us why the RAN4 decisions should be changed. Although we do not see the relative reporting as important as the absolute P-MPR event triggered reporting for MPE purposes, combining the relative reporting to the earlier reported absolute event-triggered report can provide additional information and value to the network and therefore, the earlier RAN4 decision should be kept.

	ZTE
	Support Option 2

	LGE
	Prefer option 2. Support Nokia comment

	OPPO
	Option 2

	Vivo
	Option 2

	Sony
	Option 1 remove the relative PMPR threshold. 
The relative change in the uplink can be indicated by the PHR that triggered by the existing relative threshold. From a network perspective, it does not matter whether the change is due to varying channel conditions or P-MPR. The important thing for the network is that the reported P-MPR value should be consistent with the PHR reported.
In addition, due to the double P-MPR reporting criterion (the absolute threshold and the relative P-MPR threshold),  it would not be possible for the network to understand if the P-MPR level of a UE is below the absolute threshold or because the P-MPR change is smaller than the relative threshold when the UE stops reporting the P-MPR. 
Overall, we have a concern about introducing this relative threshold without understanding the benefit of it in such a late stage of Rel-16. We think this relative reporting needs much further study and should not be introduced at this stage. 


	Apple
	Details of the relative threshold mechanism and reporting were not contemplated by RAN WG4 during previous meetings, so our preference is not to consider it in Rel-16. We fully agree with technical comments from Sony -  we cannot see clear benefits from adding this feature at this late stage of WI.

	Intel
	Option 2

	Huawei
	Option 2, relative PMPR triggering can help on high order modulation service which is sensitive on SNR, which can be implemented as a complimentary which depends network implementation. The relation between relative and absolute can be designed by timers.

	Ericsson
	Option 1. No need for a relative threshold given an absolute threshold and the existing trigger mechanism for PHR (large PMPR exceeding the phr-Tx-PowerFactorChange threshold).

	Moderator summary:
	Option 1 (remove relative PMPR threshold)
	Option 2 (keep relative PMPR threshold)

	4
	8


The supportive company status is as above. Majority companies prefer to keep relative PMPR threshold.
Agreement:
Relative PMPR threshold is kept.



Issue 3-2: Relative PMPR threshold 
Moderator Note: Option 1 is from R4-2010770. Option 2 is from R4-2010854.
· Option 1: {3dB, 6dB, 9dB, infinity}
· Option 2: {1, 3, 6, 9}dB, 12dB can also be considered
Recommended WF:
Moderator Note: In PHR reporting, the relative threshold is phr-Tx-PowerFactorChange {1dB, 3dB, 6dB, infinity}. All the proposals in this meeting is similar to the PHR reporting threshold. 
For PMPR reporting, it shall be decided whether 1dB PMPR change needs to trigger PMPR reporting or not. And the “infinity” value in PHR is used to disable the relative threshold due to phr-Tx-PowerFactorChange is a mandatory IE, this can be removed for PMPR reporting if the relative PMPR threshold is optional to be configured.
To accommodate all the possibilities and give more freedom to NW configuration, the possible agreement is {1dB, 3dB, 6dB, 9dB} and clarify to RAN2 that the relative triggered threshold is optionally configured.
· If conclusion of Issue 3-1 is to keep relative PMPR trigger threshold, then propose to adopt {1dB, 3dB, 6dB, 9dB} and clarify to RAN2 that the relative triggered threshold is optionally configured by NW.

	Company
	Comments

	Futurewei
	The ability to disable the relative triggering is needed. With option 2, adding “infinity” should be considered. More inclined for option 1. 

	InterDigital
	Not needed.

	Nokia
	We prefer option 2. Again we should not consider certain signaling implementation and earlier values used in PHR reporting as MPE P-MPR relative reporting is separated event-triggered reporting from the existing one.

	ZTE
	Support the moderator’s recommended WF 

	LGE
	Prefer option 2.

	OPPO
	Support the moderator’s recommended WF, also ok with Option 2 which is similar.

	Vivo
	Support the moderator’s recommended WF. 

	Intel
	The proposed WF is agreeable. Option 2 is also fine.

	Qualcomm
	Agree with the proposed WF. Relative threshold should be possible, can be optional. And values are fine as proposed. 

	Huawei
	Infinity need to be considered.

	Moderator summary:
Majority view agrees with either Option 2 or recommended WF which is similar. It is proposed to agree on {1dB, 3dB, 6dB, 9dB} and clarify to RAN2 that the relative triggered threshold is optionally configured by NW.
Agreement:
Define relative PMPR threshold as {1dB, 3dB, 6dB, 9dB};
Clarify to RAN2 that the relative triggered threshold is optionally configured by NW.




Relation between Absolute and Relative PMPR trigger threshold
Moderator Note: This discussion depends on the conclusion of Issue 3-1, i.e. whether to keep relative PMPR trigger threshold. If conclusion is no relative threshold, then this section can be omitted.
Issue 4-1:	Whether it is agreeable that “relative event-triggered reporting is only sent after the first P-MPR is reported based on absolute event-triggered reporting”
Moderator Note: Option 1 is proposed in R4-2010238.
· Option 1: Yes
· Other view
Recommended WF:
Moderator Note: This means 1st PMRP reporting shall depends on absolute PMPR triggered reporting, then relative PMPR triggered reporting can be used, otherwise, no reference PMPR for the relative PMPR threshold. So, it is moderator’s understanding that this proposal is reasonable.
· Propose to adopt Option 1, i.e. “relative event-triggered reporting is only sent after the first P-MPR is reported based on absolute event-triggered reporting”
	Company
	Comments

	InterDigital
	The relative threshold and relative reporting relation is complicated and not needed. 

	Nokia
	we support the recommended WF  to adopt option 1

	ZTE
	No support. 

	OPPO
	Option 1

	Sony
	We don’t see the need of relative threshold as explained in issue 3-1. Nevertheless, the “first P-MPR” event is not clear to us.  How the “first P-MPR” is defined, and how long the life cycle of this “first P-MPR” remains? 
In addition, even if the P-MPR remains unchanged, we think it is still important for the network to know the MPE situation on the UE side. However, with the relative threshold mechanism described here,  it would not be possible for the network to understand if the P-MPR level of a UE is below the absolute threshold or because the P-MPR change is smaller than the relative threshold when the UE stops reporting the P-MPR.

	Apple
	We have same view as InterDigital and Sony, the relation is not clear and will just complicate UE state machine.

	Huawei
	Option 1

	Moderator summary:
The conclusion of Issue 3-1 is to keep relative PMPR trigger threshold, and based on that the feed backs are Option 1(Yes).
Agreement:
It is agreed that “relative event-triggered reporting is only sent after the first P-MPR is reported based on absolute event-triggered reporting”.



Issue 4-2:	Whether it is agreeable that “relative P-MPR triggered reporting has its own relative configurable threshold(s) and the first relative triggered report is compared to the absolute P-MPR triggered reporting and after that it can be compared to the previous relative P-MPR triggered report”
Moderator Note: This proposal is from R4-2010238 with some changes since the original wording is “relative PMPR reporting” and “relative configurable threshold”, however, it is moderator’s understanding that the relative PMPR reporting has been excluded in RAN4#95e (although not been captured in the WF), i.e. no matter absolute PMPR event-triggered or relative PMPR event-triggered reporting only absolute PMPR will be reported. So the original proposal might be about the relative PMPR trigger rather than the value itself.
· Option 1: Yes
· Other view
Recommended WF:
Moderator Note: It is straight forward that Relative PMPR triggered reporting has its corresponding relative threshold and the 1st relative triggered report is compared to the absolute PMPR triggered reporting and after that it can be compared to the previous relative P-MPR triggered report.
· Propose to confirm Option 1
	Company
	Comments

	InterDigital
	Other: These absolute-relative reporting may get into imbricated cases that would render the reporting confusing for the network. We believe that relative threshold reporting is not needed.

	Nokia
	we support the recommended WF  to confirm option 1

	ZTE
	No support. 

	OPPO
	Option 1

	Sony
	Please see our reply to Issue 4-1.

	Apple
	See our response in 4-1

	Moderator summary:
The conclusion of Issue 3-1 is to keep relative PMPR trigger threshold, and based on that the feed backs are Option 1(Yes).
Agreement:
It is agreed that “relative P-MPR triggered reporting has its own relative configurable threshold(s) and the first relative triggered report is compared to the absolute P-MPR triggered reporting and after that it can be compared to the previous relative P-MPR triggered report”.



Issue 4-3:	Whether it is agreeable that “Separate relative configurable thresholds are defined for a case that needed P-MPR increases and needed P-MPR decreases”
Moderator Note: This proposal is coming from R4-2010238. This has not been discussed before, views need to be collected whether one relative threshold is enough for both PMPR increase and PMPR decrease.
· Option 1: Yes
· Other view

	Company
	Comments

	InterDigital
	Other: The relative threshold and relative reporting process is complicated and not needed.

	Nokia
	we support that UE reports both increase and decrease of P-MPR

	ZTE
	support. 

	LGE
	This is up to UE implementation

	OPPO
	No strong concern, maybe one is enough?

	Moderator summary:
The conclusion of Issue 3-1 is to keep relative PMPR trigger threshold, and based on that the feed backs two companies support these two thresholds, and one company doesn’t have strong view. Besides, this increase and decrease thresholds are NW configurable values, it doesn’t rely on UE implementation.
Agreement:
It is agreed that “Separate relative configurable thresholds are defined for a case that needed P-MPR increases and needed P-MPR decreases”.



Absolute prohibit timer
Issue 5-1:	Absolute prohibit timer values
Moderator Note: Option 1 is proposed in R4-2009597.
· Option 1: {10, 20, 50, 100, 150, 200, 500, 1000} ms
· Other view
Recommended WF:
Moderator Note: Prohibit timer is also defined in PHR reporting with “phr-ProhibitTimer” and the values are {sf0, sf10, sf20, sf50, sf100,sf200, sf500, sf1000} which is similar to the proposal in Option 1(0ms is missing here, but added 150ms). 
In previous meetings, it has been agreed that to solve RLF the PHR is also needed in addition to PMPR, therefore, keep same prohibit time maybe can facilitate achieve this target. Therefore, it is moderator’s view that maybe we can keep the same prohibit timer as PHR reporting, i.e. slightly differnet from option 1.
· Propose to adopt {sf0, sf10, sf20, sf50, sf100,sf200, sf500, sf1000}, i.e. same as PHR reporting prohibit timer.
	Company
	Comments

	InterDigital
	Option 1. The motivation is that MAC cannot have a less than 10ms granularity. Thus, we believe that sf0 does not make sense in this context.

	Nokia
	The recommended WF  is acceptable from our point of view. While the actual values for the prohibit timer is not an issue RAN4 necessarily needs to decide, it can speed up the RAN2 work if such information is provided.

	ZTE
	Support the moderator’s recommended WF 

	LGE
	Support the recommended WF 

	OPPO
	Support the recommended WF

	Apple
	According to the latest RAN2 agreements, RAN2 will proceed with implementing P-MPR reporting as an enhancement to PHR MAC CE. Thus, our understanding is that existing prohibit timer values will most likely apply.

	Intel
	The moderator’s recommendation is agreeable

	Moderator summary:
Majority companies support the recommended WF.
Agreement:
PMPR absolute prohibit timer values are defined as {sf0, sf10, sf20, sf50, sf100, sf200, sf500, sf1000}, i.e. same as PHR reporting prohibit timer.



Relation between PMPR and PHR
Issue 6-1: Whether it is agreeable that “P-MPR value in the reporting needs to be consistent with PHR in the time domain”.
Moderator Note: This proposal is rom R4-2009555 and R4-2009932. The intention of this proposal is to make PMPR has corresponding PHR reported simultaneously, no matter it is in the same or separate MAC CE.
· Option A: Yes
· Other view
Recommended WF:
Moderator Note: It has been agreed that to solve RLF the PHR is needed together with PMPR, it means whenever PMPR is reported there should also have corresponding PHR information, but not vice versa. PHR reporting doesn’t need PMPR reporting. So the concept is ok, but wording may need refinement to avoid misunderstandings.
· Propose to make it clear that whenever PMPR is reported there should have corresponding PHR reporting information, but PHR reporting itself doesn’t necessarily need PMPR reporting.
	Company
	Comments

	Futurewei
	Support option A

	InterDigital
	Option A.

	Nokia
	No, In our view it is not necessary to have the MPE P-MPR and PHR to be reported simultaneously.

	ZTE
	Support the moderator’s recommended WF 

	LGE
	Support option A

	Samsung
	Option A

	OPPO
	Option A, with the clarification that “whenever PMPR is reported there should have corresponding PHR reporting information, but PHR reporting itself doesn’t necessarily need PMPR reporting.”

	Sony
	Option A: Yes, this is very important. Otherwise, the network may get confused and deoptimize the uplink duty cycle due to the inconsistency between the PHR and P-MPR reporting. 
We also agree with the moderator’s proposal to make it clear that whenever PMPR is reported, there should have corresponding PHR reporting information, but PHR reporting itself doesn’t necessarily need PMPR reporting.

	Apple 
	Option A. Furthermore, according to the latest RAN2 agreements, RAN2 will proceed with implementing P-MPR reporting as an enhancement to PHR MAC CE, i.e. Option A is already assumed by RAN2.

	Intel
	Option A, they should be aligned

	Qualcomm
	Option A, PHR and PMPR needs to be from same time. Not sure why we discuss this in every meeting. P-MPR can be calculated only from one grant at a time. 

	Huawei
	Option A

	Ericsson
	Option A

	Moderator summary:
Majority companies support Option A.
Agreement:
It is agreed that “P-MPR value in the reporting needs to be consistent with PHR in the time domain”.



RAN4 spec changes
Issue 7-1: Whether it is needed to change 38.101-2 for PMPR reporting, and how to change 38.101-2 for PMPR reporting？
Moderator Note: Option 1 is from R4-2010770, Option 2 is from R4-2010238, Option 3 is proposed in R4-2009597, Option 4 is from R4-2011441

· Option 1: No need to change 38.101-2
· Considering PMPR is up to UE implementation and no specific requirements are defined in 38.101-2 before
· Option 2: Introduce requirements to TS38.101-2
· For UE to continuously monitor FR2 MPE P-MPR absolute and relative event-triggered reporting criteria and report these events to the network. This requirement should allow sufficient UE implementation flexibility and it could be added to the configured transmitted power requirement section.
· Option 3: Change 38.101-2 as below
	maxUplinkDutyCycle-FR2, as defined in TS 38.306 [14], is a UE capability to facilitate electromagnetic power density exposure requirements. This UE capability is applicable to all FR2 power classes.
If the field of UE capability maxUplinkDutyCycle-FR2 is present and the percentage of uplink symbols transmitted within any 1 s the UE evaluation period is larger than maxUplinkDutyCycle-FR2, the UE follows the uplink scheduling and can apply and report P-MPRf,c.
If the field of UE capability maxUplinkDutyCycle-FR2 is absent, the compliance to electromagnetic power density exposure requirements are ensured by means of scaling down the power density or by other means. by applying and reporting the value of the P-MPRf,c.


· Option 4: Change 38.101-2 as below
	P-MPRf,c is the allowed maximum output power reduction. The UE shall apply P-MPRf,c for carrier f of serving cell c only for the cases described below. For UE conformance testing P-MPRf,c shall be 0 dB.
a)	ensuring compliance with applicable electromagnetic power density exposure requirements and addressing unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN specifications;
b)	ensuring compliance with applicable electromagnetic power density exposure requirements in case of proximity detection is used to address such requirements that require a lower maximum output power.
NOTE 1:	P-MPRf,c  was introduced in the PCMAX,f,c equation such that the UE can report to the gNB the available maximum output transmit power. This information can be used by the gNB for scheduling decisions.
NOTE 2:	P-MPRf,c and maxUplinkDutyCycle-FR2 may impact the maximum uplink performance for the selected UL transmission path.
NOTE 3:	feature-FR2, as defined in TS 38.306 [14], is a UE capability to report P-MPRf,c to the gNB for scheduling decisions. This UE capability is applicable to all FR2 power classes.



Recommended WF:
Moderator Note: The proposed changes in this meeting are all targeting configured transmitted power and changes are general descriptions. This might be ok but wording actually needs refinement. In moderator’s view, changes in Option 4 can be used as starting point.
· Propose to refine the wording in option 4 to make general descriptions while taking other options into account.
· CR R4-2009599 can be revised to capture the outcome of this discussion

	Company
	Comments

	Futurewei
	It is unclear whether P-MPR values shall be reported for all UL carriers, all affected UL carriers, or just one UL carrier when a UE exceeds MPE. It could be that beamforming in one direction can be harmful. In that case, knowing the “good” directions can be helpful to the network. Perhaps MAC signaling should capture that behavior.

	InterDigital
	Option 3. We suggested a text adaptation that would allow for P-MPR reporting, while the UE implementation is accounted for as well. However, for any better text proposal is agreed by RAN4 experts, we are flexible to revise the proposed CR.

	Nokia
	The recommended WF is ok but we see that some wording changes are needed to the text in option 4. UE’s MPE P-MPR event-triggered reporting are not only used for the gNB scheduling decisions but in general for network’s decision making. 

	ZTE
	Support the moderator’s recommended WF. 

	LGE
	Support the recommended WF. 

	Samsung
	Support the recommended WF with Option 4 to other changes if needed.

	Xiaomi
	Support the recommended WF.

	OPPO
	Support the recommended WF.

	vivo
	Support the recommended WF.

	Sony
	We support the moderator’s proposal.

	Apple
	We should not be confusing UE applying locally P-MPR, which is the baseline Rel-15 feature, and reporting the P-MPR value, which is Rel-16 enhancement. And the latter can be even optional for UE and/or be optionally configured by the network. In that sense, changes in TS 38.101-2 should clearly decouple the “local” part and “reporting” part, whereupon the latter is just passing P-MPR value to higher layers.

	Intel
	We agree with the recommended WF, but further discussion is needed to finalize the wording

	Qualcomm
	Not ok with this part: “by means of scaling down the power density by applying and reporting the value of the P-MPRf,c.” since it makes reporting mandatory regardless of the capability in option 3. 
Option 4 is ok. 

	Huawei
	For single carrier, no need to revise the RAN4 spec, PMPR is up to implementation. for CA case, we may need to clarify that whether the same PMPR is applied on all UL CCs, and whether the same PMPR is reported for CA case.

	Moderator summary:
Majority companies thinks Option 4 can be used as starting point for the changes to 38.101-2. And the wording needs refinement to take following into account.
· Revise “for scheduling decisions” to “for network’s decision making”.
· Make it clear that P-MPR reporting is an optional feature and if UE supports this feature then PMPR will be reported when the trigger conditions are met.
Besides, following questions are raised:
1. Whether P-MPR values shall be reported for all UL carriers, all affected UL carriers, or just one UL carrier when a UE exceeds MPE;
It is moderator’s understanding that PMPR reporting should be per CC basis, i.e. UE will report PMPR at each affected UL carrier. One example is that for inter-band FR2 CA CC1 is pointing to human and CC2 is pointing to another direction, then only CC1 needs to do power back off and PMPR reporting. This can be further clarified in 2nd round, or just make it common understanding (after checked in the summary review) and inform RAN2 in this week. May be the latter is more straight forward.
2. Whether the same PMPR is applied on all UL CCs, and whether the same PMPR is reported for CA case.
It is moderator’s understanding that whether same PMPR is applied to all CCs actually depends on UE implementation in meeting MPE as pointed out above.

Agreement:
It is agreed that Option 4 can be used as starting point for the changes to 38.101-2, and take following into account.
· Revise “for scheduling decisions” to “for network’s decision making”.
· Make it clear that P-MPR reporting is an optional feature and if UE supports this feature then PMPR will be reported when the trigger conditions are met.

It is RAN4 understanding that PMPR reporting should be per CC basis, i.e. UE will report PMPR at each affected UL carrier.



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 

	Issue 1-1: PMPR report bits
	Moderator summary:
	Option 1 (2 bits)
	Option 2 (3 bits)

	9
	6


The supportive company status is as above. 
From comments above, more companies (60%) still prefer Option 1 (2 bits). This is similar situation as in #95e (see below).
	
	2 bits
	3 bits

	#95e 1st round
	9
	7

	#95e 2nd round
	6
	6


Considering this is the most critical issue for MPE signaling design, and the time limitation in this meeting. It is proposed to accept Option 1 (2 bits) as the final decision.
Agreement:
Define PMPR reporting with 2 bits.

	Issue 1-2: PMPR values if report with 2 bits
	Moderator summary:
Majority view is Option 1.
Agreement:
Define PMPR values {3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, P-MPR  ≥  12}

	Issue 1-3: PMPR values if report with 3 bits
	Moderator summary:
No more discussion is needed.

	Issue 2-1: How many values are needed for absolute PMPR trigger threshold
	Moderator summary:
Majority view agrees that {3dB, 6dB, 9dB, 12dB, infinity} can be adopted as the absolute PMPR trigger threshold for “2-bits PMPR”.
Considering this is the last meeting and week for MPE signaling design, it is proposed to accept {3dB, 6dB, 9dB, 12dB, infinity} as the final decision.
After further clarified in RAN4 reflector, the Rel-16 signaling is optional which is different from Rel-15, so the “infinity” is not necessary. In other words, if NW do not want to configure absolute PMPR threshold, then this signaling is absent. Based on that, moderator feels that the “infinity” can be removed and some clarifications can be sent to RAN2 together with the values.
Agreement:
{3dB, 6dB, 9dB, 12dB} is adopted as the absolute PMPR trigger threshold for “2-bits PMPR”.
Clarify to RAN2 that the absolute triggered threshold is optionally configured by NW.

	Issue 2-2: Whether 0dB absolute PMPR threshold shall also be defined
	Moderator summary:
Majority view agrees 0dB absolute PMPR threshold is not needed.
Agreement:
0dB absolute PMPR threshold is not defined.

	Issue 3-1: Whether to overturn the previous agreement “Relative PMPR threshold is introduced as an additional complimentary to the previously agreed absolute P-MPR threshold”
	Moderator summary:
	Option 1 
(remove relative PMPR threshold)
	Option 2 
(keep relative PMPR threshold)

	4
	8


The supportive company status is as above. Majority companies prefer to keep relative PMPR threshold.
Agreement:
Relative PMPR threshold is kept.

	Issue 3-2: Relative PMPR threshold
	Moderator summary:
Majority view agrees with either Option 2 or recommended WF which is similar. It is proposed to agree on {1dB, 3dB, 6dB, 9dB} and clarify to RAN2 that the relative triggered threshold is optionally configured by NW.
Agreement:
Define relative PMPR threshold as {1dB, 3dB, 6dB, 9dB};
Clarify to RAN2 that the relative triggered threshold is optionally configured by NW.

	Issue 4-1:	Whether it is agreeable that “relative event-triggered reporting is only sent after the first P-MPR is reported based on absolute event-triggered reporting”
	Moderator summary:
The conclusion of Issue 3-1 is to keep relative PMPR trigger threshold, and based on that the feed backs are Option 1(Yes).
Agreement:
It is agreed that “relative event-triggered reporting is only sent after the first P-MPR is reported based on absolute event-triggered reporting”.

	Issue 4-2:	Whether it is agreeable that “relative P-MPR triggered reporting has its own relative configurable threshold(s) and the first relative triggered report is compared to the absolute P-MPR triggered reporting and after that it can be compared to the previous relative P-MPR triggered report”
	Moderator summary:
The conclusion of Issue 3-1 is to keep relative PMPR trigger threshold, and based on that the feed backs are Option 1(Yes).
Agreement:
It is agreed that “relative P-MPR triggered reporting has its own relative configurable threshold(s) and the first relative triggered report is compared to the absolute P-MPR triggered reporting and after that it can be compared to the previous relative P-MPR triggered report”.

	Issue 4-3:	Whether it is agreeable that “Separate relative configurable thresholds are defined for a case that needed P-MPR increases and needed P-MPR decreases”
	Moderator summary:
The conclusion of Issue 3-1 is to keep relative PMPR trigger threshold, and based on that the feed backs two companies support these two thresholds, and one company doesn’t have strong view. Besides, this increase and decrease thresholds are NW configurable values, it doesn’t rely on UE implementation.
Agreement:
It is agreed that “Separate relative configurable thresholds are defined for a case that needed P-MPR increases and needed P-MPR decreases”.

	Issue 5-1:	Absolute prohibit timer values
	Moderator summary:
Majority companies support the recommended WF.
Agreement:
PMPR absolute prohibit timer values are defined as {sf0, sf10, sf20, sf50, sf100, sf200, sf500, sf1000}, i.e. same as PHR reporting prohibit timer.

	Issue 6-1: Whether it is agreeable that “P-MPR value in the reporting needs to be consistent with PHR in the time domain”.
	Moderator summary:
Majority companies support Option A.
Agreement:
It is agreed that “P-MPR value in the reporting needs to be consistent with PHR in the time domain”.

	Issue 7-1: Whether it is needed to change 38.101-2 for PMPR reporting, and how to change 38.101-2 for PMPR reporting?
	Moderator summary:
Majority companies thinks Option 4 can be used as starting point for the changes to 38.101-2. And the wording needs refinement to take following into account.
· Revise “for scheduling decisions” to “for network’s decision making”.
· Make it clear that P-MPR reporting is an optional feature and if UE supports this feature then PMPR will be reported when the trigger conditions are met.
Besides, following questions are raised:
1. Whether P-MPR values shall be reported for all UL carriers, all affected UL carriers, or just one UL carrier when a UE exceeds MPE;
It is moderator’s understanding that PMPR reporting should be per CC basis, i.e. UE will report PMPR at each affected UL carrier. One example is that for inter-band FR2 CA CC1 is pointing to human and CC2 is pointing to another direction, then only CC1 needs to do power back off and PMPR reporting. This can be further clarified in 2nd round, or just make it common understanding (after checked in the summary review) and inform RAN2 in this week. May be the latter is more straight forward.
2. Whether the same PMPR is applied on all UL CCs, and whether the same PMPR is reported for CA case.
It is moderator’s understanding that whether same PMPR is applied to all CCs actually depends on UE implementation in meeting MPE as pointed out above.

Agreement:
It is agreed that Option 4 can be used as starting point for the changes to 38.101-2, and take following into account.
· Revise “for scheduling decisions” to “for network’s decision making”.
· Make it clear that P-MPR reporting is an optional feature and if UE supports this feature then PMPR will be reported when the trigger conditions are met.

It is RAN4 understanding that PMPR reporting should be per CC basis, i.e. UE will report PMPR at each affected UL carrier.



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	Revise R4-2010237
	LS on MPE enhancements
	Nokia

	
	WF on MPE enhancements
	OPPO



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2009599
	To update according to the outcome of Issue 7-1
Revise according to Option 4 in Issue 7-1 and further take below into account:
· Revise “for scheduling decisions” to “for network’s decision making”.
· Make it clear that P-MPR reporting is an optional feature and if UE supports this feature then PMPR will be reported when the trigger conditions are met.

	R4-2009598
	To update according to the outcome of section 1.2.1
Revise for 2bits PMPR reporting with following ranges:
{3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, P-MPR  ≥  12}



Discussion on 2nd round
Summary on 2nd round
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
Open issues 
Moderator tries to summarize discussion status for 2nd round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	
	



Recommendations on WF/LS
	
	WF/LS t-doc Title 
	Conclusion

	
	
	

	
	
	



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	
	



