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Introduction
In RAN4#94e meeting, the WF R4-2002819 was agreed. In which the agreements and leftover issues are captured. In this meeting following issues will be continue discussed.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round:
· PMPR reporting
· Issue 1-1-1: Whether PC1 need to be considered in this PMPR report range discussion?
· Issue 1-1-2: PMPR report values
· Issue 1-1-3: Whether PMPR shall be reported before or after it is applied.
· Issue 1-1-4: Is it ok to define the conclusion of issue 1-1-3 in UE specification TS38.101-2?
· Issue 1-1-5: Whether UE is allowed to ask for UL scheduling over PUCCH or RACH to report its P-MPR
· Issue 1-1-6: Which PMPR report trigger threshold definition is preferred?
· Issue 1-1-7: Whether periodic reporting is needed
· Dynamic duty cycle reporting
· Issue 1-2-1: Whether dynamic duty cycle is reported?
· Issue 1-2-2: If dynamic duty cycle reported, is it per-beam or per-UE based reporting?
· Issue 1-2-3: If dynamic duty cycle reported, is it per-cell or per cell-group reporting?
· Issue 1-2-4: It was agreed that if dynamic duty cycle reported then trigger condition shall be x% change in dynamic duty cycle capability, where x% is FFS. Is there any suggestion on this x value?
· Other topics
· Issue 1-3-1: Is reference PCMAX need to be reported?
· Issue 1-3-2: Whether UE behaviour needs to be specified in spec, i.e. P-MPR applied by UE is expected to be reduced when the UL duty cycle scheduled by NW is reduced and all other conditions are unchanged?
· 2nd round: TBA

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

	R4-2002989
(Revised by MCC due to Tdoc numbering issue before the meeting)
R4-2004937
	Interdigital Inc.
	Observations:
Observation 1: The MPR range is between 1.5 and 9 dB for single carrier and up to 11.2dB for CA case.
Observation 2: Due to the MPR range and granularity, we believe that P-MPR reporting for the 1-10 dB interval should be covered by a 1dB granularity.
Observation 3: The first P-MPR triggered report can contain the virtual P-MPR value required against the current UL grant.
Observation 4: The subsequent periodic P-MPR reports should contain the real P-MPR values.
Proposals:
Proposal 1: Agree option c) for P-MPR reporting range.
Proposal 2: The first P-MPR triggered report contains the virtual P-MPR against the current grant, while the subsequent periodic P-MPR reports should contain the real P-MPR values. 
Proposal 3: Introduce the P-bit, as a flag that makes the difference between virtual and real P-MPR.
Proposal 4: If dynamic duty cycle reporting cannot be agreed, then periodic P-MPR should be introduced.
Proposal 5: In the context of FR2 MPE mitigation, the reference Pcmax concept is not needed.
Proposal 6:  UE behavior after the network change of duty cycle cannot be specified

	R4-2003030
	Qualcomm Incorporated
	Proposal 1: UE is allowed to ask for UL scheduling over PUCCH or RACH to report its P-MPR. 
Proposal 2: Define dynamic duty cycle reporting for MPE purposes

	R4-2003231
	LG Electronics
	Observation1: P-MPR can be reported after it is applied from UE side, then it can be raised the radio link failure problem. Hence to prevent this problem, the dynamic dutycycle reporting also useful method to keep the radio link qualities. 
Observation 2. MPE solution based on “Assistance information methods” such as Dynamic uplinkDutyCycle, can be solved RLF problems by accumulated a proper middle-scale information in Rel-16. 
Observation 3. “Assistance information methods” are beneficial in aspect of scheduling flexibility in gNB. 
Proposal 1. RAN4 can specify multiple MPE solution using both P-MPR reporting and dynamic maxUplinkDutyCycle reporting as optional feature.

	R4-2003333
	Nokia, Nokia Shanghai Bell
	Proposal 1: Introduce P-MPR reporting for the FR2 MPE purposes based on the option A of [1] with the following values:
	Reported value
	P-PMR value
	Unit

	P-MPR_0
	1 ≤ P-MPR< 2
	dB

	P-MPR_1
	2 ≤ P-MPR< 3
	dB

	P-MPR _2
	3 ≤ P-MPR< 4
	dB

	P-MPR _3
	4 ≤ P-MPR< 5
	dB

	P-MPR _4
	5 ≤ P-MPR< 6
	dB

	P-MPR _5
	6 ≤ P-MPR< 7
	dB

	P-MPR _6
	7 ≤ P-MPR< 8
	dB

	P-MPR _7
	8 ≤ P-MPR< 9
	dB

	P-MPR _8
	9 ≤ P-MPR< 10
	dB

	P-MPR _9
	10 ≤ P-MPR< 11
	dB

	P-MPR _10
	11 ≤ P-MPR< 12
	dB

	P-MPR _11
	12 ≤ P-MPR< 13
	dB

	P-MPR _12
	13 ≤ P-MPR< 14
	dB

	P-MPR _13
	14 ≤ P-MPR< 15
	dB

	P-MPR _14
	15 ≤ P-MPR< 16
	dB

	P-MPR _16
	16 ≤ P-MPR< 17
	dB

	P-MPR _16
	17 ≤ P-MPR< 18
	dB

	P-MPR _17
	18 ≤ P-MPR< 19
	dB

	P-MPR _18
	19 ≤ P-MPR< 20
	dB

	P-MPR _19
	20 ≤ P-MPR< 21
	dB

	P-MPR _20
	21 ≤ P-MPR< 22
	dB

	P-MPR _21
	22 ≤ P-MPR< 23
	dB

	P-MPR _22
	23 ≤ P-MPR< 24
	dB

	P-MPR _23
	24 ≤ P-MPR< 25
	dB

	P-MPR _24
	25 ≤ P-MPR< 26
	dB

	P-MPR _25
	26 ≤ P-MPR< 27
	dB

	P-MPR _26
	27 ≤ P-MPR< 28
	dB

	P-MPR _27
	28 ≤ P-MPR< 29
	dB

	P-MPR _28
	29 ≤ P-MPR< 30
	dB

	P-MPR _29
	30 ≤ P-MPR< 31
	dB


Proposal 2: Event-triggered reporting is sent by the UE when UE’s P-MPR is higher than a network configured absolute P-MPR threshold (Option A in [1]).
Proposal 3: Introduce periodical P-MPR reporting with the same reporting periods as the current PHR i.e. {sf10, sf20, sf50, sf100, sf200, sf500, sf1000, and infinity}

Proposal 4: RAN4 will define in its own UE specification TS38.101-2 whether P-MPR should be reported before it is applied by UE.

Proposal 5:  UE should aim to send FR2 MPE indication i.e. P-MPR report to the network before applying P-MPR but if needed for the FR2 MPE compliance purposes, the UE is allowed to apply P-MPR already when sending MPE indication to the network.

Proposal 6: No reference PCMAX is used or introduced for FR2 MPE event indication and P-MPR reporting purposes.

	R4-2003334
	Nokia, Nokia Shanghai Bell
	[Draft] LS on MPE enhancements. Details can refer to the LS

	R4-2003344
	Intel Corporation
	P-MPR reporting: value
Observation 1: With 2 bits, the reported P-MPR will have ranges of values only and means the network will not know the exact value of P-MPR. This impacts any estimation gNB makes (including UL duty cycle) and the actions it may take based on this information.
Proposal 1: Use Option C (4 bits) for P-MPR granularity. The specific values, particularly after 10dB P-MPR, can be further discussed.
P-MPR reporting: before or after
Observation 2: A preemptive approach allowing P-MPR to be reported before the UE has taken it is preferred. To enable this, a prohibit timer may be needed.
Periodic reporting
Observation 3: Because periodic reporting can help mitigate the risk of potential link failures, reporting should be both event-driven and periodic (with the necessary configurable parameters). This ensures alignment with PHR.
Proposal 2: As with PHR, the report is both event-driven and periodic. The periodic timer value can be configured to infinity, making periodic reporting optional.
Dynamic UL duty cycle
Observation 4: While gNB can deduce how to modify the UL duty cycle value based on the reported P-MPR and PHR information, if there is not sufficient granularity for P-MPR, the estimation will be impacted. In this case, reporting a dynamic duty cycle will ensure the network knows what assistance is needed.
Proposal 3: If P-MPR granularity is less than 4-bits (particularly for 1-10dB P-MPR), a dynamic duty cycle should be reported to reduce estimation uncertainty in the value.
Reference Pcmax
Observation 5: RAN4 has already agreed to report P-MPR. Introducing a UE capability for “reference Pcmax”, to then use that to calculate P-MPR is unnecessary.
Proposal 4: There is no need to define the “reference Pcmax” proposed in [10]. For any power references needed, RAN4 may use either the current Pcmax, or 0 dB PHR.
Observation 6: RAN4 should clarify what PHR information will be reported with P-MPR.
UE behavior
Observation 7: Described common understanding of UE behavior requires all other potential variables to remain unchanged. Capturing all of these details in the specifications will be difficult, especially without also describing all the potential network actions.

	R4-2003346
	Sony, Ericsson
	Observation 1: Periodic reporting P-MPR would consume resources unnecessarily in field.
Observation 2: The UE is capable of estimating its P-MPR for an UL scheduling.
Proposal 1: It is sufficient that the P-MPR value report as event-triggered (threshold reporting) with a prohibit timer, which the P-MPR will be reported if its value is higher than a configurable threshold value P_MPRthreshold. 
Proposal 2: Configure P-MPR reporting as follows:
	Reported Value
	Applied (dB)

	P_MPR_0
	     3 ≤ P-MPR < 6

	P_MPR_1
	6 ≤ P-MPR < 9

	P_MPR_2
	   9 ≤ P-MPR < 12

	P_MPR_3
	P-MPR  ≥  12


Proposal 3: The UE shall use the estimated UL power to calculate the estimated P-MPR value for the upcoming UL scheduling. The UL power can be estimated in a similar method as for PHR calculation.   
Proposal 4: Specify the UE behavior is in the RAN4 specification as below: 
Use of the word “expected” implies a behavior in all cases for which the UE does not have to maintain the P-MPR due to other mechanisms such as e.g. proximity-sensor triggering, in the specification of the configured maximum output power (Clause 6.2.4).

	R4-2003779
	ZTE Corporation
	Observation-1: The mechanism and benefit of additional information about dynamic duty cycle are unclear, considering that periodic or event-driven MAC-CE reporting for P-MPR has been introduced for MPE mitigation.
Observation-2: 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 PCell.
· The enhanced PHR MAC-CE format(s) is supported in both single entry PHR MAC-CE and multiple entry PHR MAC-CE.
Proposal-2: 
· The configurable values for periodic PHR reporting, i.e., {sf10, sf20, sf50, sf100, sf200, sf500, sf1000, and infinity}, is reused for MAC-CE reporting for P-MPR
· The condition that P-MPR changes comparing to last report is higher than a RRC configurable threshold is considered as P-MPR reporting triggering condition

	R4-2003910
	OPPO
	PMPR values
Observation 1:   Reporting of values below x dB (e.g. 5dB) is not needed since these values will not cause RLF.
Observation 2:   Reporting of fine values above y dB (e.g. 15dB) is not necessary since RLF could already happens.
Proposal 1:        Define four values for PMPR reporting, suggest ranges like {5-7, 8-10, 11-13, >=14}, and values below 5 dB will not be reported.
Periodic or triggered report
Observation 3:   PMPR can only be applied when the MPE limits is going to be exceeded which is event based reporting.
Observation 4:   The benefit of Periodic PMPR reporting is not clear, and the reason of this reporting seems only comes from reusing PHR periodic report.
Proposal 2:        Only define event triggered reporting.
Report before or after applied
Observation 5:   BS needs to know the PMPR and safety power or UL duty cycle to avoid RLF.
Observation 6:   BS might have problem in receiving PMPR if it is reported after applied.
Observation 7:  With max power or scheduling power as the reference, the PMPR can be reported before it is applied.
Proposal 3:       If PMPR can be received by BS even in large back off case, then option 3 (UE can report PMPR before or after it is applied) can be considered, otherwise, PMPR report before applied is proposed.
Dynamic duty cycle
Observation 8:  BS can derive safety UL duty cycle from the PMPR reporting which makes the dynamic UL duty cycle report seems not necessary.
Proposal 4:       A UE supporting PMPR reporting is not necessarily required also to report dynamic duty cycle.

	R4-2003911
	OPPO
	[Draft] LS on MPE enhancement

	R4-2004060
	Vivo
	Observations 1: With UE static max duty cycle capability, “dynamic duty cycle” can be derived from P-MPR and does not provide additional information. P-MPR can also be used as “long term” method by UE implementation.
Proposal1: Dynamic duty cycle is not reported by UE based on the agreement that P-MPR is indicated to the network.
Proposal2: Introduce P-bit and P-MPR indicator in single-entry PHR. introduce P-MPR indicator in multi-entry PHR.
Proposal3: Use two reserved "R" bits to indicate magnitude of the P-MPR.
Proposal4: Reuse PHR trigger condition for P-bit/P-MPR reporting.  
Proposal5: P-MPR shall be reported after it applied.

	R4-2004684
	Apple Inc.
	Proposal 1: Report only applied P-MPR value as the MPE assistance information.
Proposal 2a:	A UE reports P-MPR when/after it is applied (exact details are left for the UE implementation).
Proposal 2b: Enhance existing single and multiple entry PHR MAC CE with additional MPE related information.
Proposal 2c: Allocate 2 bits for P-MPR reporting (allowing for four different values).
Proposal 2d: If four fixed values are not enough for P-MPR reporting, RAN WG4 can consider scaling P-MPR reporting range according to the existing P-bit reporting threshold.
Proposal 2e: 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.

	R4-2004770
	Huawei, HiSilicon
	Proposal 1: the reference maximum transmission power used as the reference for maxUplinkdutyCycle indication is specified as ‘reference PCMAX’.
Proposal 2: Reference PCMAX is defined as PCMAX without adding MPR, AMPR and PMPR.
Proposal 3: RAN4 agrees to define new UE capability on reference PCMAX.
Proposal 4: For the discussion on PMPR reporting range, RAN4 shall firstly clarify whether PC1 need to be considered or it only works for PC3.
Observation 1: considering the most strict MPE requirement(d=5mm) from different organization, the maximum PMPR required for the strongest beam on peak direction would not exceed 15dB for PC3 UE.
Proposal 5: RAN4 don't need to define PMPR report triggering mechanism, reuse the mechanism specified in TS 38.321.
Proposal 6: The UE do not need to dynamically report the maxUplinkDutyCycle to the network.



Open issues summary
Sub-topic 1-1 PMPR reporting
Sub-topic description: PMPR is one of the solutions that has been agreed to solve MPE issue, some open issues regarding the PMPR reporting design need to be decided during this meeting considering RAN2 signaling time limitation.

Issue 1-1-1: Whether PC1 need to be considered in this PMPR report range discussion?
Moderator Note: In R4-2004770 this question is raised, i.e. “not sure whether FWA shall pass the MPE test, hence, we firstly would like to clarify that PMPR range is defined based on all FR2 power classes or only power class 3.” 
· No clear proposal is given in R4-2004770, below options are only based on moderator understanding.

· Proposals
· Option 1: Yes
· Option 2: No
· Option 3: Other?
· Recommended WF
· TBA
	Company
	Comments

	Interdigital
	Option 3. Under all circumstances, the power class is a UE capability, so the network knows it, and thus having a wide P-MPR range would resolve any issues for MPE reporting. Thus, we believe that P-MPR range which is an absolute value, covers all power classes. Not an issue.

	Qualcomm
	Option 1. Configured power is power class agnostic and regulation for FWA exists and power is higher. That kind of implementation is similarly subject to MPE issues and therefore should be included for this feature.  

	Ericsson
	How would a pass/fail criterion look like for an MPE test of the reporting range? 
The existing reporting of P-MPR is agnostic to power classes, this presumably applies also to the new reporting format. The MPE limit is for fixed installations is different. Is the susceptibility of an applied (large) P-MPR expected to be different for PC1 motivating a different range? 

	MediaTek
	Prefer Option1. A common solution for different UE types is more flexible and preferred.

	OPPO
	Option 1, however, up to now no analysis has been down to the FWA device which has higher peak EIRP/TRP. In order to cover all the FR2 device types the value range might need to be large enough.

	LGE
	General LGE think option 2 is sufficient for PC1 FWA device if FWA device will be located in roof of building and guarantee far distance from human body since the MPE regulation is to protect human body from radiated electric/magnetic field. However, if it is not guaranteed, it can be solved by other mechanism such as sensing the human body by FWA device.

	ZTE
	Option 1.

	Apple
	One way to look at it is whether P-MPR reporting is applicable to PC1 at all. Our understanding is that there will be the corresponding P-MPR reporting UE capability that can be defined for all power classes. If a particular PC1 device, e.g. FWA, does not have to ensure all the MPE limits, then the corresponding P-MPR functionality is not even needed and thus will not be supported. Even if it is supported but is not really needed for a particular deployment, then there should be no harm in activating it by the network. As a summary, for the sake of flexibility the P-MPR reporting range can also cover PC1 as a common solution for different UE types even though not all the PC1 UE will actually need this enhancement. 

	Nokia
	Option 1: Yes, P-MPR reporting signaling should be defined in similar manner for all the UE power classes. 

	SONY
	Option 2: No. 
To our understanding, there is no technical issue with applying the PC3 P-MPR reporting mechanism to other power class, but the P-MPR analysis has been done in RAN4 so far is based on PC3 phone form factor and may not be optimal for other power class (a different type of device has different requirements and tests on EMF). Therefore, we prefer to only focus on PC3 at this moment.

	Samsung
	Option 1. Since the efforts to meet the MPE regulation is as tough as PC3 based on the experience, the solution can be extended to PC1 at least. 

	Intel
	Our preference is Option 1. From our understanding, P-MPR is available to all UEs. Thus, all power classes and UE types should be able to use this solution.

	Huawei
	Option 1, but more relaxed than handheld UE, PMPR value range could be evaluated based on the PC3 requirement.

	Moderator summary:
	Option 1
	Option 2
	Option 3

	8 companies
	2 companies
	3 companies


The supportive company status is as above. 
The views of Option 3 shown the PMPR is agnostic of power class thus should cover PC1 which is similar to Option 1. In this situation, 11 companies support the PMPR range should cover PC1.
2 companies think the PMPR analysis up to now is only focused on PC3 and may not be optimal to other power classes. Therefore, the PMPR range should focus on the PC3.

Tentative Agreement:
PMPR reporting will take PC1 into account if there is difference comparing to PC3. And use PC3 as the baseline for the MPE discussion.



Issue 1-1-2: PMPR report values
Moderator Note: Three options were listed in the WF in RAN4#94e. Also some new proposals are given in this meeting. 
· Option 2C is proposed in R4-2003346, Option 2D is proposed in R4-2003910, Option 3 is proposed in R4-2002989, Option 4 is proposed in R4-2004684

· Option 1: 5 bits (up to 32 values), 1dB step
	Reported value
	P-PMR value
	
	Reported value
	P-PMR value
	
	Unit

	P-MPR_0
	1 ≤ P-MPR< 2
	
	P-MPR _16
	16 ≤ P-MPR< 17
	
	dB

	P-MPR_1
	2 ≤ P-MPR< 3
	
	P-MPR _16
	17 ≤ P-MPR< 18
	
	dB

	P-MPR _2
	3 ≤ P-MPR< 4
	
	P-MPR _17
	18 ≤ P-MPR< 19
	
	dB

	P-MPR _3
	4 ≤ P-MPR< 5
	
	P-MPR _18
	19 ≤ P-MPR< 20
	
	dB

	P-MPR _4
	5 ≤ P-MPR< 6
	
	P-MPR _19
	20 ≤ P-MPR< 21
	
	dB

	P-MPR _5
	6 ≤ P-MPR< 7
	
	P-MPR _20
	21 ≤ P-MPR< 22
	
	dB

	P-MPR _6
	7 ≤ P-MPR< 8
	
	P-MPR _21
	22 ≤ P-MPR< 23
	
	dB

	P-MPR _7
	8 ≤ P-MPR< 9
	
	P-MPR _22
	23 ≤ P-MPR< 24
	
	dB

	P-MPR _8
	9 ≤ P-MPR< 10
	
	P-MPR _23
	24 ≤ P-MPR< 25
	
	dB

	P-MPR _9
	10 ≤ P-MPR< 11
	
	P-MPR _24
	25 ≤ P-MPR< 26
	
	dB

	P-MPR _10
	11 ≤ P-MPR< 12
	
	P-MPR _25
	26 ≤ P-MPR< 27
	
	dB

	P-MPR _11
	12 ≤ P-MPR< 13
	
	P-MPR _26
	27 ≤ P-MPR< 28
	
	dB

	P-MPR _12
	13 ≤ P-MPR< 14
	
	P-MPR _27
	28 ≤ P-MPR< 29
	
	dB

	P-MPR _13
	14 ≤ P-MPR< 15
	
	P-MPR _28
	29 ≤ P-MPR< 30
	
	dB

	P-MPR _14
	15 ≤ P-MPR< 16
	
	P-MPR _29
	30 ≤ P-MPR< 31
	
	dB



· Option 2: 2 bits (4 values), value options are
· 2A: {1~3, 4~6, 7~9, >=10} 
· 2B: {1~5, 6~8, 9~11, >=12}
· 2C: {3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, P-MPR  ≥  12}
· 2D: {5-7, 8-10, 11-13, >=14} and values below 5 dB will not be reported.
· Option 3:  
	Report Value
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16

	PMPR (dB)
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11-13
	14-16
	17- 20
	21-24
	25-29
	≥30



· Option 4:  Consider scaling P-MPR reporting range according to the existing P-bit reporting threshold to reuse the current reserved 2bits
	phr-Tx-PowerFactorChange
	P-MPR reporting range

	1dB
	{1~3, 3~6, 6~9, >=9} [dB]

	3dB
	{3~6, 6~9, 9~12, >=12} [dB]

	6dB
	{6~9, 9~12, 12~15, >=15} [dB]

	infinity
	N/A



	Company
	Comments

	InterDigital
	Option 3 or Option 1 (at least 1-10dB range to be covered by 1 dB granularity)

	Qualcomm
	P-MPR can be up to 20 dB, all options seem to include the option to report P-MPR > x 

	Ericsson
	Option 2, any finer granularity not needed.

	MediaTek
	Prefer “Option 1: 5 bits (up to 32 values), 1dB step”, smaller step would be helpful to avoid redundant performance degradation.

	OPPO
	Preference is Option 2C or 2D considering NW only needs some indication of large PMPR will be applied and the exact value is not that meaningful to NW. Also no objection to other options. 

	LGE
	LGE prefer option2 (2bits) and reporting range is 2A or 2C

	ZTE
	Option 1 is supported. 

	vivo
	Option 2, more preferably 2A

	Apple
	For the sake of the implementation and specification simplicity, our main preference is to have 2 bits allocated for the P-MPR value, i.e. one of the 2x options or option 4. The exact values and ranges can be further discussed and compromised by RAN WG4. 

	Nokia
	Option 1 (5 bits (up to 32 values), 1dB step) is the best and does not limit the usage in the future either. Option 3 is also acceptable compromise although it is not clear that number of bits needs to be kept limited from the RAN2 signaling perspective.

	SONY
	Option 2A is preferred, but we have no strong objection to other options within Option 2. 
For options 1 and 3, we particularly do not see that very large P-MPR (e.g., above 12 dB) would even need since a link with such a huge power bakeoff is very unlikely to be used.  

	Samsung
	Option 2 (2A or 2C can be better) or Option 4. P-MPR reporting is for NW to know significant and unpredictable UE P-MPRs as noted in the WID. 1 dB difference would not affect the performance.

	Intel
	We prefer Option 3 (4 bits) or Option 1 (5 bits); greater granularity is helpful, but we may not need all 32 values as capturing P-MPR above 20dB in detail is not really necessary.

	Huawei
	PMPR Upper limit should not exceed 20dB. 2dB granularity is enough.

	Moderator summary:
	Option 1
	Option 2
	Option 3
	Option 4

	6 companies
	8 companies
	4 companies
	3 companies


The supportive company status is as above. 
From the comments it seems that companies support Option 3 mostly also support Option 1 and more prefer Option 1. And fundamentally there is no big difference comparing Option 1 to Option 3. Therefore, it would be helpful firstly we down select Option 3 and keep Option 1.
And all the companies support Option 4 also support Option 2 and more prefer Option 2, similarly maybe we can down select Option 4 and keep Option 2.
Within Option 2, the Option 2C is preferred by more companies. To make it simple, let’s focus on Option 2C.
After above merges, the supportive company status of Option 1 and Option 2 does not change much and almost equally supported.

Recommendations for the 2nd round:
For the 2nd round, companies further down select Option 1 (5 bits) and Option 2C (2 bits).
· Option 1: 5 bits (up to 32 values), example values {1, 2, 3, …, 30, 31}
· Option 2: 2 bits (4 values), example values {3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, P-MPR  ≥  12}
Note: Companies should be aware that this meeting might be the last meeting we can discuss the PMPR values considering the urgency of RAN2 Rel-16 signaling design. Compromise is highly encouraged.




Issue 1-1-3: Whether PMPR shall be reported before or after it is applied.
Moderator Note: No conclusion has been reached in last meeting. More clarification on following questions are needed.
· If PMPR is reported before it is applied by UE, how to predict the PMPR value in future?
· If PMPR is reported after it is applied by UE, how to make sure NW can receive PMPR report if PMPR applied is large?
· If UE is allowed report PMPR before applying P-MPR but if needed for MPE compliance, UE can also apply P-MPR first and then send the report.
· In this meeting, option 4 is proposed in R4-2002989, Option 5 is proposed in R4-2004684. 
· Option 2 is updated comparing to last meeting proposal, and it means that PMPR calculation is based on the received UL grant and scheduling, the reporting time could be before or after PMPR is applied.

· Proposals
· Option 1: Before it is applied
· Option 2: After or on the grant is reported
· Option 3: UE is allowed to report PMPR before applying P-MPR but if needed can also apply P-MPR first and then send the report
· Option 4: First P-MPR triggered report contains the virtual P-MPR against the current grant, while the subsequent periodic P-MPR reports should contain the real P-MPR values. (Introduce the P-bit, as a flag that makes the difference between virtual and real P-MPR.)
· Option 5: Up to UE implementation
· Recommended WF
· TBA
	Company
	Comments

	InterDigital
	Option 4. Some clarifications on this functionality:
-  the UE evaluates the P-MPR versus a real/received UL grant. If the evaluated P-MPR can trigger a P-MPR report, then the UE will send the real evaluated P-MPR to the network before applying it. We call this a virtual P-MPR just because it is reported before applying it.
- the UE will report the subsequent P-MPRs (as periodic reports) as real, meaning the P-MPR evaluated against a real received UL grant from the network, and it is applied.
- That is why we would like to introduce the P-bit as an indicator/flag that would make the difference between a real applied P-MPR at the reporting triggered time, and a virtual P-MPR, meaning evaluated but not applied at the moment of the triggered reporting time.

	Qualcomm
	None of the options. We provided this issues by email that only feasible option is to report it based on the grant it is transmitted. P-MPR the way it is written in the specification now can be calculated once the grant is available. Any option involving future or past P-MPR means it is not the P-MPR defined now.
Option 1 requires definition of assumption how UE calculates, RB allocation, MCS and changes in pathloss or any power control parameter between now and the grant P-MPR is supposed to be calculated. 
Option 2 “after” would lead to the P-MPR on the grant being different that the one EU reports, what is the point of that?
Option 3, same comment as option 1. 
Option 4, UE needs virtual grants for this virtual P-MPR? How are these delivered, via virtual DCI message?
Option 5, is possible but it again needs new description since P-MPR is well defined in power control.  

	Ericsson
	Same principles as for PHR reporting of actual PUSCH transmissions with PMPR report event triggered. In this way the network would be aware of what the P-MPR value represent in the time domain. The evaluation of the P-MPR value (MPE compliance measured over seconds) is proprietary in any case.

	MediaTek
	Prefer ”Option 1: Before it is applied”. It would be helpful to let network make early judgement after considering trade-off between expected power reduction and UplinkDutyCycle.

	OPPO
	Prefer Option 1, i.e. before it is applied, also fine with Option 5. 
And in option 2,3,4,5 it seems all are similar as up to UE decide how and when this PMPR is reported. If only define “before” is not acceptable then we are also fine with up to UE implementation decide. MPE anyway is UE implementation specific issue and only UE itself knows how severe MPE looks like and decide whether it needs NW help or not.
Below are more explanation on PMPR reporting before it is applied for better understanding. 
· The BS needs to know the potential PMPR values in the following transmission, and if PMPR is large then it needs to do something. So first important thing is we need to guarantee BS can receive this PMPR report. That’s why we think PMPR should be reported before it is applied. And this should be common understanding, the only difference is how UE derive this PMPR before it is applied, like based on UE grant to do calculation, or based on the max power, or based on estimated value, etc. Maybe this can be up to UE decide how it is derived, what matters to BS is how large the PMPR UE will apply in the upcoming transmission.
· The way to achieve “report PMPR before applied” could be:
· Report PMPR basing on the max power which is the worst case but also the most safety way
· Report PMPR basing on the received UL grant to calculate the PMPR and then sent it in the beginning before PMPR is applied
· With the reporting value the BS knows what is MPE situation and what is the safety transmit power or UL duty cycle that BS can schedule in next transmission.

	LGE
	LGE prefer option2 (UE reported after it is applied) and option5. But it would be raised radio link fail if the P-MPR level is quite high. So dynamic DutyCycle report will be used by alternative in this case. Then Network can be keep the link quality.

	ZTE
		Option 2 is supported. But we can live with Option5.
The functionality of P-MPR reporting should be identical with PHR reporting, and the current applicable P-MPR is to be reported by the MAC-CE. We do not need to worry about whether P-MPR report can be received by gNB if P-MPR applied is large, due to the fact that the threshold of event-driven P-MPR is configured by gNB. In words, gNB should make sure that the P-MPR should be reported in time before it becomes a very serious issue of breaking UL transmission.




	vivo
	Option 2

	Apple
	From the UE implementation perspective, the easiest way to implement P-MPR reporting would be to report the applied P-MPR in a same logical way as the UE sets the P-bit; it is effectively a combination of option 2 and 5 because a UE has the full freedom to decide when and how to apply/report it.  

	Nokia 
	Option 3 (UE is allowed to report PMPR before applying P-MPR but if needed can also apply P-MPR first and then send the report). While this issue is important to solve for the RAN4 requirements, RAN2 signaling and the final LS from RAN4 to RAN2 can be sent before this issue is resolved.


	SONY
	Option 2 is supported but also open for option 3.

	Samsung
	Option 2 and 5. Even if UE reports before it is applied, no explicit behavior or reaction can be expected in 3GPP specs and UE point of view.

	Intel
	Our preference is Option 1, but are also ok with Option 3 and Option 5. We are not against any of the options, they simply need further discussion and clarification. We think periodic reporting is helpful here. 

	Huawei
	For Rel-16, option 2. If before applied is allowed, it means UE give up using PMPR which is needed and expecting on gNB scheduling assistant. The benefic may need a systematic research, and we are not sure whether gNB will change the UL duty scheduling.

	Moderator summary:
	Option 1
	Option 2
	Option 3
	Option 4
	Option 5
	Others

	3 companies
	7 companies
	3 companies
	1 companies
	6 companies
	2 companies


The supportive company status is as above.
· Option 4 seems can be down selected. 
· Option 3 is supported by 1 company and acceptable to 2 companies. Option 3 itself seems similar to Option 5, i.e. UE can decide when to send the PMPR reporting according to its situation. Thus can be merged to Option 5. 
· Option 2 is part of Option 5 and get support by most of the companies. Maybe can be merged to one as well, like “After or on the grant is reported up to UE implementation”.
· Option 1 is get supported by 3 companies, but 2 of them are also ok with either option 3 or option 5. To make progress, this option 1 is suggested to be also down selected.
· Except the options proposed in this meeting and also the legacy options in last meeting summary, some new views are expressed:
· 1 company thinks that UE shall report PMPR based on the grant it transmits which is not on the list, meanwhile option 5 seems also acceptable with some description.
· 2 companies think the PMPR reporting should be same as PHR reporting which is not proposed before meeting starts, but one of the 2 companies support option 2 and option 5.
Tentative Agreement:
· PMPR report after or on the grant is up to UE implementation



Issue 1-1-4: Is it ok to define the conclusion of issue 1-1-3 in UE specification TS38.101-2?
Moderator Note: In R4-2003333, it is proposed to define the PMPR reporting occasion in RAN4 specification and not necessary to include this aspect in the LS to RAN2. 
· No details are provided in R4-2003333 on how to incorporate this in RAN4 spec, but can be discussed further once the high level conclusion is reached.
· Proposals
· Option 1: Yes
· Option 2: No
	Company
	Comments

	InterDigital
	Option 2. Since we are proposing to introduce P-bit in order to make a difference between the P-MPR application possibilities as before and after, we believe that this functionality should be described in the LS to RAN2. Also, this functionality can be tested and a test requirement can be designed by RAN4.

	Qualcomm
	Depends on outcome of 1-1-3. Right now there is only one P-MPR and options in 1-1-3 are not talking about it. If one of the options is selected, it needs to be described in specs. Depends on which option is chosen, it may be needed in ran1, ran2 or ran4 specs.

	Ericsson
	Option 2. Specification of P-MPR reporting occasion cannot be specified in RAN4 specification, must be 38.213. The setting of the P-MPR value is in the scope of RAN4 specifications (e.g. if P-MPR is reduced following a duty-cycle change)

	OPPO
	No strong opinion with some description in RAN4 spec but actually depends on the outcome of 1-1-3 and what kind of information is necessary or helpful in the spec.

	LGE
	For the option3 and option5 in 1-1-3, we don’t need to capture the conclusion in TS38.101-2. If RAN4 only allow option1 or option2 in 1-1-3, then it will be captured in specification.

	ZTE
	Option 2. In our views, if no further clarification, the UE shall apply the current P-MPE for reporting by default.

	Apple
	The answer to this question is tightly coupled to issue 1-1-3. Nevertheless, our general understanding is that it would be impossible to define P-MPR reporting occasions in RAN4 specifications because it is RAN2 specifications and a particular network configuration that govern when the P-MPR reporting can take place, e.g. according to the actual triggers, periodic reporting time interval, prohibit timer configuration, etc. In other words, the RF module can just indicate the applied P-MPR value to upper layers, but it cannot decide when the upper layer will have a possibility to transmit it.  Our geneal preference would be Option 2 “no” so as not to micromanage UE behavior. 

	Nokia
	Option 1: Yes. It should be sufficient to define this type of details in the RAN4 specifications in similar manner as before e.g. for UL duty cycle.

	SONY
	We think this issue shall be discussed after we consolidate the P-MPR reporting mechanism.

	Samsung
	Option 2.

	Intel
	Similar view as Sony, it is better to discuss this after the outcome of issue 1-1-3 is known and we have a clear picture of the entire solution.

	Huawei
	Option2

	Moderator summary:
	Option 1
	Option 2
	Discuss after the outcome of issue 1-1-3

	1 companies
	5 companies
	6 companies


The supportive company status is as above.

Recommendations for the 2nd round:
Further discuss this issue in 2nd round together with issue 1-1-3



Issue 1-1-5: Whether UE is allowed to ask for UL scheduling over PUCCH or RACH to report its P-MPR
Moderator Note: In R4-2003030, one of the problem is discussed, i.e. if periodic reporting of P-MPR was not agreed so UE will report P-MPR in the next transmission opportunity it gets, there may be a short coming for this since the next opportunity may take long time and UE may need to transmit SRS or PUCCH in the meantime and those would need to be backed off.
· Proposals
· Option 1: Yes, it shall be allowed
· Option 2: Others?
· Recommended WF
· TBA
	Company
	Comments

	InterDigital
	Option 1. Indeed, this situation may arise. This is a RAN2 issue, and probably it is related to the UE UL buffer status evaluation and the priority for the P-MPR report, which should be high by the way.

	Qualcomm
	RAN2 discussion needs feedback from ran4. Does ran4 see this as message that needs urgent delivery or can network wait?

	Ericsson
	Why is this needed? Evaluation of MPE (and the corresponding P-MPR presumably) is long term, seconds.

	OPPO
	Ok with option 1.

	LGE
	Option1 is reasonable. 

	ZTE
	Option 2. The necessity of this issue has not been identified. Again, like PHR reporting, we do NOT have any dedicated PUCCHs or RACHs for requesting UL-SCH for P-MPR. Instead, we should consider to support periodic reporting of P-MPR.

	Apple
	Echoing ZTE comments, if we leverage existing PHR MAC CE framework then we do not really need to define a new mechanism to ask for UL scheduling. Practically speaking, if a UE does not have UL grant, then it does not transmit, and the MPE scenario is not likely to occur in the first place.  

	Nokia
	Option 2: This type of signaling details should be left for RAN2 to decide. RAN4 should indicate to RAN2 that short signaling delays should be ensured. Also it would be desirable for RAN4 to introduce periodical reporting as well in addition to the event-triggered reporting.

	SONY
	We share similar view as ZTE and Apple.

	Intel
	This is RAN2 territory, we have similar view as Nokia. Our preference is to have both event-triggered and periodic reporting.

	Huawei
	No. For the current PHR mechanism, it is not allowed in NR based on RAN1 spec. only type1 and type3 PHR is defined for NR. If PUCCH PHR is reported by SR, bit number seems limited, and it have impact on RAN1 spec which we don’t want to touch in Rel-16. 

	Moderator summary:
	Option 1
	Option 2

	3 companies
	7 companies


The supportive company status is as above.
Majority of the company think this issue is not justified or belongs to RAN2 scope.
Tentative Agreement:
RAN4 will not continue discuss this issue before necessity of this issue is clarified or request from other group is received.




Issue 1-1-6: Which PMPR report trigger threshold definition is preferred?
Moderator Note: Triggered reporting was agreed to be introduced. And a prohibit timer configured by NW to trigger the PMPR reporting was agreed to be introduced, PMPR reporting threshold is a NW configurable value.
· Option A and B are legacy options, while in this meeting the Option C is proposed in R4-2004770.

· Option A: P-MPR is higher than a configurable threshold
· Option B: P-MPR changes comparing to last report is higher than a configurable threshold
· Option C: RAN4 don't need to define PMPR report triggering mechanism, reuse the mechanism specified in TS 38.321.
	Company
	Comments

	InterDigital
	Option A. Since the P-MPR is an absolute value, the UL coverage impact should be directly related to an absolute level threshold.

	Ericsson
	Option A

	MediaTek
	Prefer Option A. In our understanding, simpler threshold make the trade-off consideration simpler.

	OPPO
	Ok with either option A or B.  Option C is similar to Option B?

	LGE
	Option B

	ZTE
	Option B is supported. If we would like to discuss with Option-C, we shall agree that the P-MPR is reported along with PHR reporting firstly.

	vivo
	Option C

	Apple
	Option C is the easiest approach as it does not need to define any new triggers in RAN2 specifications; and existing triggers in conjunction with the periodic reporting should be sufficient to report applied P-MPR. Option A could be a straightforward extension, for which even existing IE “phr-Tx-PowerFactorChange” can be re-used. We do not prefer Option B as it complicates both UE and NW side

	Nokia
	Option A: Absolute P-MPR based  configurable threshold should be defined like in option A.  Otherwise, it is difficult for the network to plan its action to help UE with MPE issue. The current triggering conditions in TS38.321 are not suitable for the network to plan the trigger and plan its actions for MPE purposes. This has been discussed already earlier in the previous RAN4 meetings. 

	SONY
	Option A. We prefer this option since it is simpler and clearer for the network to understand the MPE situation on UE side and adjust the uplink scheduling accordingly.  

	Samsung
	Option A or C. Slightly prefer Option C as it would be the simplest way.

	Intel
	Our preference is Option A. We should also align with relevant triggering conditions currently specified in TS38.321 for PHR and include them.

	Huawei
	Option C

	Moderator summary:
	Option A
	Option B
	Option C

	9 companies
	3 companies
	5 companies


The supportive company status is as above.
· Option B is supported by 2 companies and ok with 1 company.
· Option C is supported by 3 companies and ok with 2 company.
· Option A is supported by 6 companies and ok with 3 companies.
No conclusion can be reached but seems majority view is Option A especially from easy point of view.
To make progress maybe in the 2nd round maybe we can focus on Option A and Option C.

Recommendations for the 2nd round:
Further down select following two options in 2nd round:
· Option 1: P-MPR is higher than a configurable threshold
· Option 2: RAN4 don't need to define PMPR report triggering mechanism, reuse the mechanism specified in TS 38.321.



Issue 1-1-7: Whether periodic reporting is needed
Moderator Note: No conclusion has been reached on introducing periodic reporting in last meeting. More clarifications about the additional benefits is needed.
· If agreed to be introduced, then PHR reporting period can be reused, i.e. {sf10, sf20, sf50, sf100, sf200, sf500, sf1000, and infinity}. 
· Also there was proposal to include P-MPR reporting in the same MAC-CE as PHR and reuse/share same trigger conditions of PHR which are currently defined in TS 38.321 section 5.4.6 and include both Periodic and triggered report reporting.
In this meeting, option 3 is proposed in R4-2002989

· Proposals
· Option 1: No, only event triggered reporting is enough
· Option 2: Yes both are needed
· Option 3: If dynamic duty cycle reporting cannot be agreed, then periodic P-MPR should be introduced
· Recommended WF
· TBA
	Company
	Comments

	InterDigital
	Option 2 and/or Option 3. We are in general in favor of duty cycle reporting, because it is more proactive in UL RLF mitigation. However, if the duty cycle cannot be agreed, then event triggered + periodic P-MPR reporting may work, as a compromise.

	Ericsson
	Option 1

	OPPO
	Prefer Option 1 considering MPE event only happens when UE is near human body which is event based and if reported periodically then most of the time it might be 0dB. 
But no objection to other options.

	LGE
	Prefer option 1. Supplemental dynamic dutycycle will be used to prevent radio link fail problems

	ZTE
	Option 2. Compared with event-driven P-MPR reporting, the periodic P-MPR reporting is to enable gNB of real-time monitoring the MPE impact and avoiding the occurrence of being larger than the threshold of event-driven reporting as much as possible, under the appropriate UL scheduling.

	vivo
	Option 2

	Apple
	Firstly, it is not clear how a decision on the dynamic duty cycle impact a conclusion on whether periodic reporting is needed or not; they are independent issues. 
Nevertheless, since our general preference is to re-use existing PHR MAC CE framework, periodic reporting will be also possible. And it will be up to the network configuration whether to enable it or not. As a summary, we support Option 2.

	Nokia
	Option 2, It would be beneficial to define periodical reporting in addition to the event-triggered reporting

	SONY
	Option 1: No, only event triggered reporting is enough

	Intel
	Option 2

	Huawei
	Option 1. PHR reporting period is decided by network deployment considering of other aspects(e.g. the efficiency), not PMPR.

	Moderator summary:
	Option 1
	Option 2
	Option 3

	5 companies
	6 companies
	1 companies


The supportive company status is as above.
· Option 3 is supported by 1 companies
· Option 1 and 2 are almost equally supported
It seems difficult to find a way between Option 1 and Option 2. Not sure whether it is acceptable to say event triggered as the baseline approach while periodical report is optional for UEs to support and take this as a compromise.

Recommendations for the 2nd round:
Further check whether Option 3 below can be taken as a compromise in 2nd round:
· Option 1: No, only event triggered reporting is enough
· Option 2: Yes both are needed
· Option 3: Event triggered reporting is baseline approach and periodical report is optional for UEs to support



Sub-topic 1-2 Dynamic duty cycle
Moderator Note:
· No conclusion has been reached in RAN4#94e meeting. In WF R4-2002819 it was captured that “The benefit of dynamic duty cycle from improving UE performance and helping gNB scheduling perspective needs to be further discussed”.
· And if the dynamic duty cycle is agreed to be introduced, following agreements has been reached in RAN4#94e meeting
· dynamic duty cycle calculation reference power is 0 dB PHR.
· trigger condition shall be x% change in dynamic duty cycle capability, where x% is FFS.
· applicability period is the periodicity of the report.

Issue 1-2-1: Whether dynamic duty cycle is reported?
Moderator Note: The option 4 is proposed in R4-2003344 this meeting.
· Proposals
· Option 1: Yes, shall be reported together with PMPR
· Option 2: No
· Option 3: Could be reported optionally and separately
· Option 4: If P-MPR granularity is less than 4-bits (particularly for 1-10dB P-MPR), a dynamic duty cycle should be reported to reduce estimation uncertainty in the value.
· Recommended WF
· TBA
	Company
	Comments

	InterDigital
	Option 1 or Option 4. We are in favor of Option1 because it is the most complete solution. However, as a compromise, we see Option 4 as a good compromise that would complement a less accurate P-MPR reporting.

	Qualcomm
	It is seen as beneficial to the system and helps to avoid RLF so we prefer Option1. 

	Ericsson
	Option 2.

	OPPO
	Option 3 and option 4, prefer option 4.

	LGE
	Prefer option 3 to prevent RLF problems as supplemental method for MPE

	ZTE
		Option 2 is supported.
P-MPR value is to provide MPE impact under the current duty cycle, and consequently further beam management, e.g., UL/DL beam sweeping and reporting, and reduction of UL duty cycle should be performed accordingly. With periodic or event-driven MAC-CE reporting about P-MPR, the gNB itself can well evaluate the respective MPE impact(s) with different scheduled UL duty cycle(s). Especially, if this dynamic duty cycle is also NOT beam or panel-specific, further introduction of dynamic duty cycle reporting may be redundant with the agreed functionality of P-MPR reporting. In our views, the calculation mechanism (e.g., whether the dynamic duty cycle is beam or panel specific) and benefit of additional information about dynamic duty cycle are unclear.




	vivo
	Option 2

	Apple
	Option 2. As explained in our discussion, we cannot see strong reasons to introduce dynamic duty cycle in addition to the P-MPR reporting.

	Nokia
	Option 2 (No). It is not clear how the network could utilize dynamic duty cycle with P-MPR and what additional benefit it could provide. 

	SONY
	Option 2: No. The reported P-MPR value will be naturally estimated based on an uplink duty cycle (e.g., the scheduled uplink duty cycle). Since MPE is linearly proportional to the transmitted power and uplink duty cycle, reporting the P-MPR dynamically also implies an uplink duty cycle. Thus, we think there is no need to introduce an additional one.

	Samsung
	Option 2. It does not give a great help to NW or UE implementation for the certification in addition to P-MPR reporting.

	Intel
	Our preference is Option 1 or Option 4.

	Huawei
	Option 2.

	Moderator summary:
	Option 1
	Option 2
	Option 3
	Option 4

	3 companies
	8 companies
	2 companies
	3 companies


The supportive company status is as above.
· Option 1 is supported by 1 company, and ok with 2 companies which also fine with option 4.
· Option 3 is supported by 1 company, and ok with 1 companies which also fine with option 4.
· Companies which support Option 4 are also fine with either option 1 or option 2.
· Option 2 is supported by majority of companies.
Based on above status, it seems Option 1 and Option 3 can be down selected if keep Option 4 on the table.
To make progress in the 2nd round maybe we can focus on Option 2 and Option 4. And Option 4 actually is rely on Issue 1-1-2(PMPR report values) if more than 4bits are defined for PMPR report then supporting companies are ok with no dynamic duty cycle reported.

Recommendations for the 2nd round:
Further down select following two options in 2nd round together with issue 1-1-2(PMPR report values):
· Option A: No
· Option B: If P-MPR granularity is less than 4-bits (particularly for 1-10dB P-MPR), a dynamic duty cycle should be reported to reduce estimation uncertainty in the value.



Issue 1-2-2: If dynamic duty cycle reported, is it per-beam or per-UE based reporting?
Moderator Note: This is legacy question of RAN4#94e and no conclusion was reached due to more clarification on the definition of dynamic duty cycle was requested. And in this meeting, R4-2003231 has discussed on this aspect.
· Proposals
· Option 1: Up to UE implementation
· Option 2: Others?
· Recommended WF
· TBA
	Company
	Comments

	InterDigital
	Option 2: 
- This must be done per Cell Group. For example, if we have intra-band CA in FR2, that would be a Cell Group and most likely served by the same Panel, RF front end, or beam. 
- This may be expressed as “per Beam” as well. 


	Qualcomm
	Same comment as last time, this is not really deiscussed anywhere 3221 just expresses an opinion based on WF from last time vbut provided no details. For example per UE does that mean that UE would report include in its reported FR2 duty cycle, the status of the FR1 SAR? So with the absence of details, it is better to leave it to Implementation i.e. Option 1.   

	MediaTek
	Option 2. We prefer “per-UE” based reporting. 

	OPPO
	Option 1. 
QC observation is correct, this is the legacy question in last meeting and no more discussion or papers but option 1.

	LGE
	Prefer option 1

	ZTE
	Option 2. It should be per beam rather than per UE if dynamic duty cycle reporting is agreed. The reason can be found in our reply in Issue 1-2-1

	Nokia
	Option 2: If dynamic duty cycle reporting is defined, UE behavior should be specified in detail as otherwise it is not at all possible for the network to utilize it.

	Samsung
	Option 1. We are not sure what Option 2 is?

	Moderator summary:
	Option 1
	Option 2 per-Beam
	Option 2 per-UE
	Option 2 behavior need clarification

	4 companies
	2 companies
	1 companies
	1 companies


The supportive company status is as above.
· 4 companies support Option 1 and 4 companies support Option 2, while company views on Option 2 are divergent, includes per-beam, per-UE, and request clarification on behavior, etc.
· If we take each sub-option into account separately then the Option 1 becomes majority view and this is the only proposal since last meeting. 
· It is not clear whether companies who support Option 2 has strong concern on Option 1 or not considering no matter it is per-UE or per-beam, all can be implemented by UE itself.
Based on above status, it is suggested take Option 1 as agreement with necessary behavior clarifications. 

Tentative agreement:
If dynamic duty cycle is reported, it is up to UE implementation to do per-beam or per-UE based reporting. And the behavior of dynamic duty cycle shall be clarified to facilitate BS scheduling.



Issue 1-2-3: If dynamic duty cycle reported, is it per-cell or per cell-group reporting?
Moderator Note: This is legacy question of RAN4#94e and no conclusion was reached due to more clarification on how network utilize dynamic duty cycle was requested. And in this meeting, R4-2003231 has discussed on this aspect.
· Proposals
· Option 1: Per-cell
· Option 2: Per cell group
· Recommended WF
· TBA
	Company
	Comments

	InterDigital
	Option 2: It must be per Cell Group, as a Cell Group it is served by the same scheduler in the network, and most likely served by the same physical Panel or Beam at the UE side.

	Qualcomm
	Power control limits are common to cell-group. Option 2. 

	OPPO
	Option 2

	LGE
	If the UE is operated with EN-DC within FR1 and FR2, then option2 is reasonable since MPE regulation applied to all FR1 and FR2 frequency.

	ZTE
	Option 1 is preferred.

	Nokia
	There is no clear impact analyses for either. Also there is no detailed definition proposal for UE behavior with dynamic duty cycle together with P-MPR reporting so it is not possible to decide such details. Also what would it mean if dynamic duty cycle is not defined for all of the UE UL transmission? 

	Samsung
	Option 2.

	Moderator summary:
	Option 1
	Option 2
	Other (behavior need clarification)

	1 companies
	5 companies
	1 companies


The supportive company status is as above.
· 5 companies support Option 2 and 1 companies support Option 1.
· 1 company request clarification on the UE behavior of dynamic duty cycle.
· Based on above status, it is suggested take Option 2 as agreement with necessary behavior clarifications. 

Tentative agreement:
If dynamic duty cycle is reported, it is Per cell group based report. And the behavior of dynamic duty cycle shall be clarified to facilitate BS scheduling.



Issue 1-2-4: It was agreed that if dynamic duty cycle reported then trigger condition shall be x% change in dynamic duty cycle capability, where x% is FFS. Is there any suggestion on this x value?
Moderator Note: This is captured in the WF R4-2002819 and can be considered as one open issue if dynamic duty cycle is defined. In this meeting no paper has touched this aspect, however, it might be beneficial to collect initial opinions to facilitate further discussion in next meeting.
· Proposals
· Option 1: Any suggestion?
· Recommended WF
· TBA
	Company
	Comments

	InterDigital
	Option 1: we suggested in the past some values: 0%, 5%, 10%, 15%, 20%, 25%, 30% (3 bits)

	OPPO
	Maybe similar to PMPR reporting threshold, i.e. be a NW configurable value.

	LGE
	LGE prefer 10%, 25%, 50% (2bits)

	Nokia
	Before any percentage is decided the definition should be clear first.

	Moderator summary:
Some initial views are expressed on the dynamic duty cycle report trigger condition, like 2bit or 3bits configurable values. It may need further discussion once dynamic duty cycle is agreed to be reported. 

Tentative WF:
Further discuss report trigger condition after dynamic duty cycle is agreed to be reported.




Sub-topic 1-3 Other proposals
Moderator Note: 
· Reporting reference PCMAX (PCMAX value without addition of any MPR, AMPR and PMPR for FR2) is proposed in R4-2004770 which is different from PMPR and dynamic duty cycle.
· Also whether the UE behaviour when network reduce the scheduled UL duty cycle needs to be specified needs to be decided.

Issue 1-3-1: Is reference PCMAX need to be reported?
Moderator Note: This is the legacy question in RAN4#94e after the definition of “reference PCMAX” reported is further clarified.
· Proposals
· Option 1: Yes, reference PCMAX needs to be reported
· Option 2: No, not needed
· Recommended WF
· TBA
	Company
	Comments

	InterDigital
	Option 2. 

	Qualcomm
	Option 2

	Ericsson
	Option 2. No need, the actual Pcmax for a serving cell is reported in the multi-cell PHR and the P-MPR in the enhanced MPE report.

	MediaTek
	We support “Option 2”, while P-MPR report is sufficient for network to know the corresponding Pcmax.

	OPPO
	Option 2

	LGE
	Option 2

	ZTE
	Option 2 is preferred.

	Apple
	Option 2. We do not think that introduction of the reference PCMAX value is needed.

	Nokia
	Option 2: No, not needed. P-MPR reporting is directly related to needed P-MPR and thus, no reference should be defined for P-MPR reporting.


	SONY
	Option 2: No, not needed


	Samsung
	Option 2.

	Intel
	Option 2

	Huawei
	PMPR indicating with an absolute value have some drawbacks:
1.	PMPR reporting is all dependent on UE side, no verification can ensure the exact value of the reported PMPR. UE may just want to change scheduling for other reasons. We highly doubt on this point.
2.	PMPR reporting need to be periodically or event triggered.
3.	The range of PMPR is not easy to decide, it may not only depending on PC3 UE, but PC3 UEs are allowed with a unnecessary range.
Reference PCMAX have some obvious advantages:
1.	Accurately transfer the PMPR UE used to the network at each PHR
2.	Simple and effective, transfer dynamic PMPR with only a static UE capability
3.	Do not need to consider the PMPR range
RAN4 also have discussion on the reference maximum transmission power corresponding to the maxUplinkDutyCycle-FR2 UE capability in Rel-15 maintenance, The reference max transmission power should be a value can be indicated to the network, and without using MPR, AMPR and PMPR,  then reference PCMAX is the only choice. 
If reference PCMAX is indicated by UE capability, once  Pcmax in the PHR is lower than reference Pcmax, gNB can increase the Uplink duty cycle higher than the UE capability.

	Moderator summary:
	Option 1
	Option 2

	1 companies
	12 companies


The supportive company status is as above.

Tentative agreement:
Reference PCMAX will not be introduced.



Issue 1-3-2: Whether UE behaviour needs to be specified in spec, i.e. P-MPR applied by UE is expected to be reduced when the UL duty cycle scheduled by NW is reduced and all other conditions are unchanged?
Moderator Note: There is some example wording in R4-2003346 of Option 1 like “if the percentage of uplink symbols transmitted decreases [below  maxUplinkDutyCycle-FR2] in subsequent evaluation periods the UE is expected to decrease the P-MPR applied”.
· Proposals
· Option 1: Yes, specify in 38.101-2 Clause 6.2.4
· Option 2: No, not needed 
· Recommended WF
· TBA
	Company
	Comments

	InterDigital 
	Option 2. But a test can be done with a lot of variables locked and then a certain outcome could be envisioned.

	Qualcomm
	 If the condition truly remain unchanged, this is the expected behavior of the UE but we should understand the exact text and what testable requirement it imposes. Evaluation period maybe difficult to capture since it may differ from one UE to an other. At this point, we prefer option 2. 

	Ericsson
	Option 1, there should be an expected UE action in terms of the P-MPR value upon a change of the duty cycle. Exceptions can be given for the case the P-MPR is triggered by e.g. proximity sensors.

	OPPO
	Option 2, the PMPR value rely on many factors and the factors are not controllable which makes this kind of description in spec is not meaningful.

	LGE
	Option2. Generic UE behavior will be expected, but do not need to capture the specific UE behavior in specification.

	ZTE
	Option 2 is supported

	Apple
	Option 2. P-MPR is the UE driven and controlled mechanism, so it would be very difficult to introduce rules for the UE behavior in response to certain NW actions. 

	Nokia
	UE requirements should be specified in 38.101-2 e.g. in clause 6.2.4. But the details for the requirements need to be carefully thought and analyzed and they need to take into account the Rel-16 new signaling.  However, sufficient UE implementation freedom needs to be allowed as well.

	SONY
	Option 1: Yes, specify in 38.101-2 as R4-2003346 proposed.

	Samsung
	Option 2. It has the same reason with the P-MPR application in current specs.

	Intel
	We prefer Option 2, as this may be difficult to capture

	Huawei
	Option 2. 

	Moderator summary:
	Option 1
	Option 2

	2 companies
	9 companies


The supportive company status is as above.

Tentative agreement:
UE behavior when NW reduces the UL duty cycle scheduling will not be introduced in spec.



Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:


 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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 1-1-1: Whether PC1 need to be considered in this PMPR report range discussion?
	Moderator summary:
	Option 1
	Option 2
	Option 3

	8 companies
	2 companies
	3 companies


The supportive company status is as above. 
The views of Option 3 shown the PMPR is agnostic of power class thus should cover PC1 which is similar to Option 1. In this situation, 11 companies support the PMPR range should cover PC1.
2 companies think the PMPR analysis up to now is only focused on PC3 and may not be optimal to other power classes. Therefore, the PMPR range should focus on the PC3.
Tentative Agreement:
PMPR reporting will take PC1 into account if there is difference comparing to PC3. And use PC3 as the baseline for the MPE discussion.

	Issue 1-1-2: PMPR report values
	Moderator summary:
	Option 1
	Option 2
	Option 3
	Option 4

	6 companies
	8 companies
	4 companies
	3 companies


The supportive company status is as above. 
From the comments it seems that companies support Option 3 mostly also support Option 1 and more prefer Option 1. And fundamentally there is no big difference comparing Option 1 to Option 3. Therefore, it would be helpful firstly we down select Option 3 and keep Option 1.
And all the companies support Option 4 also support Option 2 and more prefer Option 2, similarly maybe we can down select Option 4 and keep Option 2.
Within Option 2, the Option 2C is preferred by more companies. To make it simple, let’s focus on Option 2C.
After above merges, the supportive company status of Option 1 and Option 2 does not change much and almost equally supported.
Recommendations for the 2nd round:
For the 2nd round, companies further down select Option 1 (5 bits) and Option 2C (2 bits).
· Option 1: 5 bits (up to 32 values), example values {1, 2, 3, …, 30, 31}
· Option 2: 2 bits (4 values), example values {3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, P-MPR  ≥  12}
Note: Companies should be aware that this meeting might be the last meeting we can discuss the PMPR values considering the urgency of RAN2 Rel-16 signaling design. Compromise is highly encouraged.

	Issue 1-1-3: Whether PMPR shall be reported before or after it is applied.
	Moderator summary:
	Option 1
	Option 2
	Option 3
	Option 4
	Option 5
	Others

	3 companies
	7 companies
	3 companies
	1 companies
	6 companies
	2 companies


The supportive company status is as above.
· Option 4 seems can be down selected. 
· Option 3 is supported by 1 company and acceptable to 2 companies. Option 3 itself seems similar to Option 5, i.e. UE can decide when to send the PMPR reporting according to its situation. Thus can be merged to Option 5. 
· Option 2 is part of Option 5 and get support by most of the companies. Maybe can be merged to one as well, like “After or on the grant is reported up to UE implementation”.
· Option 1 is get supported by 3 companies, but 2 of them are also ok with either option 3 or option 5. To make progress, this option 1 is suggested to be also down selected.
· Except the options proposed in this meeting and also the legacy options in last meeting summary, some new views are expressed:
· 1 company thinks that UE shall report PMPR based on the grant it transmits which is not on the list, meanwhile option 5 seems also acceptable with some description.
· 2 companies think the PMPR reporting should be same as PHR reporting which is not proposed before meeting starts, but one of the 2 companies support option 2 and option 5.
Tentative Agreement:
PMPR report after or on the grant is up to UE implementation

	Issue 1-1-4: Is it ok to define the conclusion of issue 1-1-3 in UE specification TS38.101-2?
	Moderator summary:
	Option 1
	Option 2
	Discuss after the outcome of issue 1-1-3

	1 companies
	5 companies
	6 companies


The supportive company status is as above.
Recommendations for the 2nd round:
Further discuss this issue in 2nd round together with issue 1-1-3

	Issue 1-1-5: Whether UE is allowed to ask for UL scheduling over PUCCH or RACH to report its P-MPR
	Moderator summary:
	Option 1
	Option 2

	3 companies
	7 companies


The supportive company status is as above.
Majority of the company think this issue is not justified or belongs to RAN2 scope.
Tentative Agreement:
RAN4 will not continue discuss this issue before necessity of this issue is clarified or request from other group is received.

	Issue 1-1-6: Which PMPR report trigger threshold definition is preferred?
	Moderator summary:
	Option A
	Option B
	Option C

	9 companies
	3 companies
	5 companies


The supportive company status is as above.
· Option B is supported by 2 companies and ok with 1 company.
· Option C is supported by 3 companies and ok with 2 company.
· Option A is supported by 6 companies and ok with 3 companies.
No conclusion can be reached but seems majority view is Option A especially from easy point of view.
To make progress maybe in the 2nd round maybe we can focus on Option A and Option C.
Recommendations for the 2nd round:
Further down select following two options in 2nd round:
· Option 1: P-MPR is higher than a configurable threshold
· Option 2: RAN4 don't need to define PMPR report triggering mechanism, reuse the mechanism specified in TS 38.321.

	Issue 1-1-7: Whether periodic reporting is needed
	Moderator summary:
	Option 1
	Option 2
	Option 3

	5 companies
	6 companies
	1 companies


The supportive company status is as above.
· Option 3 is supported by 1 companies
· Option 1 and 2 are almost equally supported
It seems difficult to find a way between Option 1 and Option 2. Not sure whether it is acceptable to say event triggered as the baseline approach while periodical report is optional for UEs to support and take this as a compromise.
Recommendations for the 2nd round:
Further check whether Option 3 below can be taken as a compromise in 2nd round:
· Option 1: No, only event triggered reporting is enough
· Option 2: Yes both are needed
· Option 3: Event triggered reporting is baseline approach and periodical report is optional for UEs to support





	
	Status summary 

	Issue 1-2-1: Whether dynamic duty cycle is reported?
	Moderator summary:
	Option 1
	Option 2
	Option 3
	Option 4

	3 companies
	8 companies
	2 companies
	3 companies


The supportive company status is as above.
· Option 1 is supported by 1 company, and ok with 2 companies which also fine with option 4.
· Option 3 is supported by 1 company, and ok with 1 companies which also fine with option 4.
· Companies which support Option 4 are also fine with either option 1 or option 2.
· Option 2 is supported by majority of companies.
Based on above status, it seems Option 1 and Option 3 can be down selected if keep Option 4 on the table.
To make progress in the 2nd round maybe we can focus on Option 2 and Option 4. And Option 4 actually is rely on Issue 1-1-2(PMPR report values) if more than 4bits are defined for PMPR report then supporting companies are ok with no dynamic duty cycle reported.
Recommendations for the 2nd round:
Further down select following two options in 2nd round together with issue 1-1-2(PMPR report values):
· Option A: No
· Option B: If P-MPR granularity is less than 4-bits (particularly for 1-10dB P-MPR), a dynamic duty cycle should be reported to reduce estimation uncertainty in the value.

	Issue 1-2-2: If dynamic duty cycle reported, is it per-beam or per-UE based reporting?
	Moderator summary:
	Option 1
	Option 2 per-Beam
	Option 2 per-UE
	Option 2 behavior need clarification

	4 companies
	2 companies
	1 companies
	1 companies


The supportive company status is as above.
· 4 companies support Option 1 and 4 companies support Option 2, while company views on Option 2 are divergent, includes per-beam, per-UE, and request clarification on behavior, etc.
· If we take each sub-option into account separately then the Option 1 becomes majority view and this is the only proposal since last meeting. 
· It is not clear whether companies who support Option 2 has strong concern on Option 1 or not considering no matter it is per-UE or per-beam, all can be implemented by UE itself.
Based on above status, it is suggested take Option 1 as agreement with necessary behavior clarifications. 
Tentative agreement:
If dynamic duty cycle is reported, it is up to UE implementation to do per-beam or per-UE based reporting. And the behavior of dynamic duty cycle shall be clarified to facilitate BS scheduling.

	Issue 1-2-3: If dynamic duty cycle reported, is it per-cell or per cell-group reporting?
	Moderator summary:
	Option 1
	Option 2
	Other (behavior need clarification)

	1 companies
	5 companies
	1 companies


The supportive company status is as above.
· 5 companies support Option 2 and 1 companies support Option 1.
· 1 company request clarification on the UE behavior of dynamic duty cycle.
· Based on above status, it is suggested take Option 2 as agreement with necessary behavior clarifications. 
Tentative agreement:
If dynamic duty cycle is reported, it is Per cell group based report. And the behavior of dynamic duty cycle shall be clarified to facilitate BS scheduling.

	Issue 1-2-4: It was agreed that if dynamic duty cycle reported then trigger condition shall be x% change in dynamic duty cycle capability, where x% is FFS. Is there any suggestion on this x value?
	Moderator summary:
Some initial views are expressed on the dynamic duty cycle report trigger condition, like 2bit or 3bits configurable values. It may need further discussion once dynamic duty cycle is agreed to be reported. 
Tentative WF:
Further discuss report trigger condition after dynamic duty cycle is agreed to be reported.




	
	Status summary 

	Issue 1-3-1: Is reference PCMAX need to be reported?
	Moderator summary:
	Option 1
	Option 2

	1 companies
	12 companies


The supportive company status is as above.
Tentative agreement:
Reference PCMAX will not be introduced.

	Issue 1-3-2: Whether UE behaviour needs to be specified in spec, i.e. P-MPR applied by UE is expected to be reduced when the UL duty cycle scheduled by NW is reduced and all other conditions are unchanged?
	Moderator summary:
	Option 1
	Option 2

	2 companies
	9 companies


The supportive company status is as above.

Tentative agreement:
UE behavior when NW reduces the UL duty cycle scheduling will not be introduced in spec.




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

	R4-2005669
	WF on MPE enhancements
	OPPO

	R4-2005670
	LS on MPE enhancements
	Nokia



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  

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



Discussion on 2nd round
Sub-topic 1-1 PMPR reporting

Issue 1-1-0: If agree on PMPR remaining issues as a package, which option is acceptable?
Moderator note: This is a new question, which is triggered by the understanding that remaining PMPR issues have some connection with each other. 
· If we reuse the existing PHR report mechanism, then most likely we can use 2bits and periodic reporting. 
· On the other hand, if we choose 5 bits then we are not bonded by the existing PHR reporting, and likely we can only define event triggered reporting and new trigger threshold.

If this way of handling is acceptable then the whole picture of PMPR reporting can be figured out. If not, then we can follow the usual track to treat each issues separately.

	
	Option 1
	Option 2
	Others

	PMPR Values
	5bits, example values {1, 2, 3, …, 30, 31}
	2 bits, example values {3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, P-MPR  ≥  12}
	

	PMPR trigger threshold
	P-MPR is higher than a configurable threshold
	Reuse the mechanism specified in TS 38.321
	

	PMPR Periodic report
	No
	Yes
	



	Company
	Comments

	Vivo
	Option 2;

	OPPO
	Option 2; 
Although we do not prefer the periodic reporting but can compromise if agree on a package together with other two issues.

	Nokia
	In our view each open item related to MPE signaling and remaining open items for P-MPR reporting should be discussed separately rather than artificially bundling some aspects together. However, it does not seem that the bundling is done based on technical merits. For instance, it is difficult to understand why periodical reporting of P-MPR would be more related to Option 2 than to Option 1. In our view periodical reporting is equally valid for both. Furthermore, RAN4 already agreed in the last RAN4 meeting that at least event-triggered P-MPR reporting is done. Therefore, the most important thing is to finalize the remaining open items for the event-triggered reporting. Therefore, there should be separate discussion whether to also introduce periodical reporting in addition regardless of the reporting range, reporting steps and how event-triggered reporting is set. Furthermore, we should build further details on the previous agreements. In the previous LS RAN4 requested RAN4 to develop the Rel-16 MPE signaling at least as follows:
· at least UE’s P-MPR based event-triggered reporting including also reporting of the actual P-MPR level that UE needs for FR2 MPE reasons. 
· Network configurable P-MPR reporting threshold 
· A prohibit timer is enabled to be configured by network to trigger the P-MPR reporting
· P-MPR reporting range and reporting granularity are still under discussion in RAN4.
In this meeting we should provide further details based on the previous agreements rather than trying to propose new approaches. In the last RAN4 meeting we could not decide between absolute or relative level P-MPR reporting. However, now there is proposal to reuse some existing signalling although it was already request to develop new MPE signalling. In our view it is up to RAN2 develop the signalling and RAN4 should indicate technical details from the RAN4 perspective rather than from the RAN2 signaling perspective. Therefore, the propose P-MPR reporting mechanism of the option 2 is not even giving technical answer from the RAN4 perspective but rather from the signalling perspective.


	InterDigital
	 The way the options are formulated, bundling periodic report with P-MPR threshold and the report granularity is not helping at all.
The periodic reporting is a completely different issue. And it shall be treated separately, not in a bundle.


	ZTE
	Option 2.

	Qualcomm
	To our understanding, the “higher than threshold” means if P-MPR is 4 dB and threshold was 3 dB UE reports P-MPR but if it remain at 4 dB, UE keeps reporting. The other “38.321” method means UE reports where there is change i.e. in exampke above UE would not report the same 4 dB until configured 2 dB change happens, for exampke when P-MPR grows to 5 dB. I am not sure why we are referring the other method as 38.321 method. 
Hard to choose from options, we would prefer both triggering methods are specified since they are complementary, firt report when absolute value exceed X dB and then if it changes again from that by Y dB. 
No opinion on granularity. 

	Nokia (2)
	We agree with Qualcomm’s comments and proposals as way forward. 

	Apple
	Option 2 is the closest one to our preference and we would be happy with it. Even though we can see the point of other companies that there is no need to bundle things in a particular way, Option 2 can be viewed as a package with the least specification impact. From that perspective, there is a reason why specific solutions in Option 2 are bundled in a particular way.

	LGE
	We prefer option2 as package. 

	Intel
	Echoing some of the above comments, we do not understand why the options were bundled the way they are. So, we cannot agree with any of the options as they are.
For granularity, our preference is Option 1, but we believe periodic reporting should be included as well. 

	Option 1: 0
Option 2: 5
Others   : 4
· Tentative agreements: No consensus can be reached. So continue discuss with separate issues.




Issue 1-1-2: How many PMPR report bits is acceptable? And whether the example values are acceptable?
Moderator note: 4 options are down selected to following 2 options after the 1st round. This meeting might be the last meeting we can discuss the PMPR values considering the urgency of RAN2 Rel-16 signaling design. Besides, Issue 1-2-1(dynamic duty cycle) also connected with this one.
· Option 1: 5 bits (up to 32 values), example values {1, 2, 3, …, 30, 31}
· Option 2: 2 bits (4 values), example values {3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, P-MPR  ≥ 12}

	Company
	Comments

	vivo
	Option 2

	OPPO
	Option 2

	Nokia
	While we would prefer to decide the actual P-MPR reporting range and values/ steps, we could first focus on deciding the number of bits rather than the actual values. Furthermore, we would propose that companies would rather try to find a compromise between 5 bits and 2 bits rather than keep arguing between two more extreme cases. We would be willing to accept compromise between 5 bits and 2 bits e.g. 4 or 3 bits and continue discussing the final P-MPR reporting values in the next RAN4 meetings. In this way the RAN2 signaling could be completed. If only selection between these two options is possible, then we support option 1 as it allows UE to report more accurate information to the network.

	InterDigital
	Option 1, but a compromise for a lower number of bits can be achieved.

	ZTE
	Slightly prefer Option 1, but we can live with Option 2.

	MediaTek
	Prefer Option1.

	Qualcomm
	MAC-CE travels in PUSCH, there are plenty of bits available … 

	Nokia (2)
	We have the same view as Qualcomm. 

	SONY
	Option 2 is preferred.

	Apple
	Option 2 is preferred.
@Nokia: The reason why we ended up with 2 and 5 bits is very simple. 2 bits will not require RAN2 adding new fields because existing unused can be reused. Any other larger number of bits will trigger addition of a new 8bit field. In that sense the main question could be formulated as whether we can have 2 bits or X bits, e.g. 5.
@Qualcomm: We slightly disagree with the statement that we have plenty of bits because RAN2 has been traditionally optimizing MAC header structure to make it as compact as possible. This is not RRC message with the ASN.1 encoding. 

	LGE
	Prefer Option 2. RAN2 can reuse the existing field.

	Ericsson
	Option 2

	Intel
	Option 1

	Option 1: 4
Option 2: 6
Either Option1 or 2: 1
Others:     1
· Tentative agreement: Option 2, i.e. 2 bits (4 values) will be reported.



Issue 1-1-4: Is it ok to define the conclusion of issue 1-1-3 in UE specification TS38.101-2?
Moderator note: Tentative Agreement of issue 1-1-3 is “PMPR report after or on the grant is up to UE implementation”. And in 1st round nearly half companies support not to specify, and another half thinks it should be discussed after the outcome of issue 1-1-3.
· Option 1: Yes
· Option 2: No

	Company
	Comments

	OPPO
	Option 2, 
“Up to UE implementation” is not suitable wording to specify in the spec.

	Nokia
	In our view this discussion can continue further in the upcoming RAN4 when RAN4 also discussing what kind of requirements to develop. Furthermore, we would also leave it up to RAN2 to decide how to optimize the RAN2 signaling and allow some freedom for RAN2 for developing the signaling details.

	InterDigital
	Agree with Nokia’s comment.

	ZTE
	Option 2. We share with same views with OPPO.

	Qualcomm
	Let us repeat ou message from 1st round, the P-MPR is available based on grant and regardless of when it is reported, a new P-MPR is calculated for that grant where “MPE MAC-CE” is sent. It will be interesting to see how else this can be written and based on what assumptions. But it maybe better not to write anything to the RF spec. So Option 2. 

	Nokia (2)
	Just to clarify our comments. We are fine with Qualcomm’s proposal and to our understanding this issue how to report P-MPR for event-triggered reporting case is already under discussion in RAN2. The intention of our comment was to say that RAN4 should not propose exact signaling solution but from our perspective it is ok to give further guidance to RAN2 to take this issue into account in the RAN2 signaling design. 

	SONY
	Option 2.

	Apple
	Referring to the comment from Qualcomm, it seems like one particular implementation where “P-MPR is available based on grant”. However, this also raises a good observation that since there can be different implementations, it might be difficult to agree on one particular way. To make the whole discussion simple, we suggest leaving it to the UE implementation. If RAN4 concludes later that stricter rules are needed and agreeable, we can always clarify them in RAN4 specifications without even contacting RAN2.

	LGE
	Prefer Option 2. RAN4 do not need to specify the UE implementation behavior

	Ericsson
	The P-MPR value reported should be consistent with the condition for the PHR that also include P-MPR if applied. This behavior is normally not specified in RAN4 specifications, only the value of the P-MPR (noting that MPE is an average of the order of seconds).

	Option 1: 0
Option 2: 7
Others:     2
· Tentative agreement: Option 2, i.e. “PMPR report after or on the grant is up to UE implementation” will not be specified in UE specification TS38.101-2



Issue 1-1-6: Which PMPR report trigger threshold definition is preferred?
Moderator note: In 1st round, Option 1 is supported by 6 companies and ok with 3 companies; Option 2 is supported by 3 companies and ok with 2 company. Further down selection is needed.
· Option 1: P-MPR is higher than a configurable threshold
· Option 2: RAN4 don't need to define PMPR report triggering mechanism, reuse the mechanism specified in TS 38.321.

	Company
	Comments

	vivo
	Option 2

	OPPO
	Prefer Option 2, but ok with Option 1.

	Nokia
	In our view P-MPR reporting should be defined based on absolute P-MPR reporting. In the last RAN4 meeting both absolute and relative event-triggered reporting were discussed. Now, however, the option 2 refers to the existing RAN2 signaling although RAN4 should not develop the signaling but rather provide technical guidance from its own perspective. Thus, in our view option 2 should be changed and it should focus on RAN4 related technical solution rather than specific signaling e.g. relative threshold. As a compromise in our view both absolute and relative threshold can be specified and indicated to RAN2 and then one of them can be configured by the network and the network configurable threshold is indicated to the UE.

	InterDigital
	Prefer Option 1.
And agree with Nokia concerning Option 2.

	ZTE
	Option 2, but we can live with Option1.

	MediaTek
	Prefer Option 1.

	Qualcomm
	Seems to be some overlap with 1-1-0. Option 1 and option 2 are complementary to each other. Both should be defined. 

	Nokia (2)
	If option 1 and option 2 are understood as Qualcomm writes under the Issue 1-1-0 “To our understanding, the “higher than threshold” means if P-MPR is 4 dB and threshold was 3 dB UE reports P-MPR but if it remain at 4 dB, UE keeps reporting. The other “38.321” method means UE reports where there is change i.e. in exampke above UE would not report the same 4 dB until configured 2 dB change happens, for exampke when P-MPR grows to 5 dB. I am not sure why we are referring the other method as 38.321 method. 
Hard to choose from options, we would prefer both triggering methods are specified since they are complementary, firt report when absolute value exceed X dB and then if it changes again from that by Y dB.”, we agree with Qualcomm’s proposal. However, the current wording of the option is not clear. In our view options should be clearly written using technical terminology rather than unclear references.


	SONY
	Option 1 is preferred. 

	Apple
	Option 2 is our preference is it allows for leveraging existing PHR MAC CE triggering conditions. If Option 1 is wished by the majority, then our strong preference is to make it simple, e.g. “higher than particular threshold”. And we agree with a comment from Qualcomm that Option 1 would be complementary in this case and will be controlled by the network configuration.

	LGE
	Prefer Option 1

	Ericsson
	Option 1, but Option 2 acceptable.

	Intel
	We are ok with Option 1. However, there should be more than simply a threshold defined and we think a list of triggering conditions can be included.  

	Option 1: 5
Option 2: 1
Either Option 1 and 2: 4
Both Option 1 and 2  :  2
· Tentative agreement Option 1, i.e. P-MPR is higher than a configurable threshold



Issue 1-1-7: Whether periodic reporting is needed
Moderator note: Option 1 and Option 2 are almost equally supported in 1st round. To find a way between Option 1 and Option 2, maybe we can take event triggered reporting is baseline approach and periodical report is optional for UEs to support as a compromise.
· Option 1: No, only event triggered reporting is enough
· Option 2: Yes both are needed

Recommended WF
· Event triggered reporting is baseline approach and periodical report is optional for UEs to support

	Company
	Comments

	vivo
	Option 2

	OPPO
	Prefer Option 1, but OK with the recommended WF and can compromise to Option 2 if agree with other two issues in 1-1-0 as a package.

	Nokia
	As compromise we can accept either one of the options i.e. event-triggered reporting only (agreed already) or additional also periodical reporting as well.

	InterDigital
	Option 2.

	ZTE
	Option 2

	SONY
	Option 1 is preferred.

	Apple
	Option 1 is the easiest solution from the specification perspective. Option 2 is also Ok assuming that a simple even-triggered criterion is introduced (see also our comments for the previous issue).

	LGE
	Option 1 is our original preference.

	Ericsson
	Option 1

	Intel
	Option 2

	Option 1 (Not introduce periodic reporting): 4
Option 2 (Introduce periodic reporting): 4
No strong concern on introducing periodic reporting: 2
· No majority view.



Sub-topic 1-2 Dynamic duty cycle

Issue 1-2-1: Whether dynamic duty cycle is reported?
Moderator note: Further down select following two options in 2nd round. The Option B here rely on issue 1-1-2 (PMPR report values), i.e. if PMPR granularity is larger than or equal to 4 bits then Option B is equal to Option A which will make the dynamic duty cycle not be reported in Rel-16.
· Option A: No
· Option B: If P-MPR granularity is less than 4-bits (particularly for 1-10dB P-MPR), a dynamic duty cycle should be reported to reduce estimation uncertainty in the value.

	Company
	Comments

	vivo
	Option A

	OPPO
	Option A, i.e. in Rel-16, prefer to focus on PMPR reporting, and we are open to discuss in Rel-17.

	Nokia
	We prefer option A 

	InterDigital
	Option B. But this should not be linked to the P-MPR granularity.

	ZTE
	Option A.

	Qualcomm
	Mildly prefer option B. There seems to be concern P-MPR reporting not giving sufficient information for avoiding RFL  so duty cycle would be complementing it. It is better option than complicate P-MPR reporting with virtual grants etc. 

	SONY
	Option A

	Apple
	Option A

	LGE
	Option B. Dynamic duty cycle can be used as complementary to keep Radio link quality.

	Ericsson
	Option A

	Intel
	Option B

	Option A: 7
Option B: 3
No strong preference: 1
· Tentative agreement: Option A, i.e. dynamic duty cycle will not be introduced in Rel-16



Sub-topic 1-3 Optional or mandatory
Issue 1-3-1: Whether PMPR reporting is mandatory for rel-16 UE?
· Option 1: yes, no capability will be defined
· Option 2: no, new capability is defined
· Option 3: Other?

	Company
	Comments

	vivo
	Option 2

	OPPO
	Option 2. Our understanding is Rel-16 functions are optional.

	Nokia
	In our view it is too early to decide if this reporting should be optional or mandatory. Even if the reporting was decided as mandatory,  probably UE capability signaling is needed as Rel-15 UEs do not support this type of reporting. 

	InterDigital
	So, the current PHR reporting that includes P bit and the power management is already in place. This is valid for Rel-15 UEs.
This new absolute value of P-MPR reporting is a new thing is supposed to serve Rel-16 UEs.
Can somebody clarify if this UE capability will make this feature optional, while RLF mitigation is the goal, meaning some UEs will avoid RLF and some UE won’t?


	ZTE
	Option 2. But we can live with Option 1.

	Qualcomm
	P-MPR reporting should be optional. Option 2.

	SONY
	We share a similar understanding as Nokia.

	Apple
	Option 2. 

	LGE
	Prefer Option 2. The eMPE is optional feature

	Ericsson
	Option 2

	Intel
	Best to further discuss first

	Option 1: 0
Option 2: 6
Others   : 3
· Tentative agreement: Option 2, i.e. PMPR reporting is Optional for rel-16 UE




Issue 1-3-2: Whether dynamic duty cycle reporting is mandatory for rel-16 UE?
· Option 1: yes, no capability will be defined
· Option 2: no, new capability is defined
· Option 3: Other?

	Company
	Comments

	vivo
	Option 3. Do not need this reporting.

	OPPO
	Option 2 if introduced in Rel-16

	Nokia
	In our view it is not possible to decide something to be mandatory or optional before it is decided and details defined.

	InterDigital
	Agree with Nokia’s comment.

	ZTE
	Option 3. Do not support the introduction of dynamic duty cycle.

	Qualcomm
	Option 2.

	SONY
	Option 3. Do not need dynamic duty cycle reporting

	Apple
	Dynamic duty cycle is not introduced in Rel-16

	LGE
	Option 2. It can be introduce in rel-16 as optional

	Ericsson
	Option 3: dynamic duty-cycle reporting not needed

	Intel
	Agree with Nokia and InterDigital

	· Tentative agreement: No need to discuss since the conclusion is that dynamic duty cycle will not be introduced in Rel-16.


Summary on 2nd round
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005669
	

	R4-2005670
	

	
	Status summary 

	Issue 1-1-0: If agree on PMPR remaining issues as a package, which option is acceptable?
	Moderator summary:
	Option 1
	Option 2
	Option 3

	0 company
	5 companies
	3 companies


The supportive company status is as above. 
Tentative Agreement:
No consensus can be reached. So continue discuss with separate issues.

	Issue 1-1-2: How many PMPR report bits is acceptable? And whether the example values are acceptable?
	· Option 1: 5 bits (up to 32 values), example values {1, 2, 3, …, 30, 31}
· Option 2: 2 bits (4 values), example values {3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, P-MPR  ≥ 12}
Moderator summary:
	Option 1
	Option 2
	Either Option 1 or 2
	Others

	3 companies
	6 companies
	1 company
	1 company


The supportive company status is as above. 
Tentative Agreement:
Option 2, i.e. 2 bits (4 values) will be reported.

	Issue 1-1-4: Is it ok to define the conclusion of issue 1-1-3 in UE specification TS38.101-2?
	· Option 1: Yes
· Option 2: No
Moderator summary:
	Option 1
	Option 2
	Option 3

	0 company
	7 companies
	2 companies


The supportive company status is as above. 
Tentative Agreement:
Option 2, i.e. “PMPR report after or on the grant is up to UE implementation” will not be specified in UE specification TS38.101-2

	Issue 1-1-6: Which PMPR report trigger threshold definition is preferred?
	· Option 1: P-MPR is higher than a configurable threshold
· [bookmark: _GoBack]Option 2: RAN4 don't need to define PMPR report triggering mechanism, reuse the mechanism specified in TS 38.321.
Moderator summary:
	Option 1
	Option 2
	Either Option 1 or 2
	Both Option 1 and 2

	4 companies
	1 company
	4 companies
	2


The supportive company status is as above. 
Tentative Agreement:
Option 1, i.e. P-MPR is higher than a configurable threshold

	Issue 1-1-7: Whether periodic reporting is needed
	· Option 1: No, only event triggered reporting is enough
· Option 2: Yes both are needed
Moderator summary:
	Option 1
	Option 2
	No strong view

	4 companies
	3 companies
	2 companies


The supportive company status is as above. 
No majority view.
Recommendation: Continue discuss in next meeting.

	Issue 1-2-1: Whether dynamic duty cycle is reported?
	· Option A: No
· Option B: If P-MPR granularity is less than 4-bits (particularly for 1-10dB P-MPR), a dynamic duty cycle should be reported to reduce estimation uncertainty in the value.
Moderator summary:
	Option A
	Option B
	No strong preference

	7 companies
	3 companies
	1 company


The supportive company status is as above. 
Tentative Agreement:
Option A, i.e. dynamic duty cycle will not be introduced in Rel-16

	Issue 1-3-1: Whether PMPR reporting is mandatory for rel-16 UE?
	· Option 1: yes, no capability will be defined
· Option 2: no, new capability is defined
· Option 3: Other?
Moderator summary:
	Option 1
	Option 2
	Option 3

	0 company
	6 companies
	2 companies


The supportive company status is as above. 
Tentative Agreement:
Option 2, i.e. PMPR reporting is Optional for rel-16 UE

	Issue 1-3-2: Whether dynamic duty cycle reporting is mandatory for rel-16 UE?
	· Option 1: yes, no capability will be defined
· Option 2: no, new capability is defined
· Option 3: Other?
Tentative agreement: No need to discuss since the conclusion is that dynamic duty cycle will not be introduced in Rel-16.






