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Introduction
In RAN4#94e-bis meeting, the WF R4-2005734 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: Focus on the PMPR reporting left issues.
· Sub-topic 1 PMPR values
· Issue 1-1: PMPR report values
· Sub-topic 2 PMPR trigger threshold
· Issue 2-1: Whether relative PMPR threshold needs to be reported in addition to already agreed absolute PMPR threshold?
· Issue 2-2: Whether UE needs to trigger a new MAC CE when P-MPR = 0dB, i.e. upon returning to normal operation?
· Issue 2-3: Whether UE needs to avoid triggering PMPR report when this PMPR is only temporarily as in current PHR report?
· Sub-topic 3 Periodic PMPR report
· Issue 3-1: Whether periodic reporting is needed
· Sub-topic 4 MAC CE design
· Issue 4-1: Whether RAN4 needs to request RAN2 extending/enhance current PHR report to accommodate PMPR reporting 
· Sub-topic 5 RAN4 spec changes
· Issue 4-1: Whether RAN4 needs to introduce the P-MPR reporting value mapping table in 38.133?
· Issue 4-2: About CR R4-2006581
· 2nd round: Focus on the WF/LS/CRs
Topic #1: Title
Main technical topic overview. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006311
	Sony, Ericsson
	Proposal 1 	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 2 	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 3	Use a configurable threshold; aspects from the current reporting mechanisms for PHR could be reused
Proposal 4	P-MPR reporting should be event triggered (threshold reporting) in order to save network resources.

	R4-2006332
	Apple
	Proposal 1a:	Both periodic and threshold-based triggering can be adopted for P-MPR reporting (further details are up to RAN WG2 discussion).
Proposal 1b:	Both periodic and threshold-based triggering can be easily introduced by leveraging existing PHR MAC CE framework.
Proposal 2a:	Enhance existing single and multiple entry PHR MAC CE with additional MPE related information.
Proposal 2b:	Allocate 2 bits for P-MPR reporting (allowing for four different values).
Proposal 2c:	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 2d:	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.

	R4-2006510
	Nokia, Nokia Shanghai Bell
	Proposal 1: As encouraged by WF in [1], agree 3 or 4-bit compromise for P-MPR reporting for the FR2 MPE purposes
Proposal 2: Introduce additional relative P-MPR threshold, which is only used after the first MPE P-MPR event triggered based on the absolute P-MPR threshold (P-MPR being higher than a configurable threshold), to allow indication if P-MPR has changed more than the relative threshold after the first event.

	R4-2006511
	Nokia, Nokia Shanghai Bell
	LS to RAN2

	R4-2006579
	InterDigital
	Observation 1: If we look at the tolerances, MPR ranges and the proposed P-MPR reporting options from WF [1],a modified option 2 may be more appropriate but with a wider reporting range.
Proposal 1: Use 3 bits for the reporting ranges as follows: 3 bits (maximum 7 values), example values { P-MPR=0, P-MPR < 3, 3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, 12 ≤ P-MPR  <  15, MPR  ≥  15 }.
Proposal 2: Event triggered reporting is enough.
Proposal 3: UE triggers a new MAC CE when P-MPR = 0dB, i.e. upon returning to normal operation.
Proposal 4: Introduce the P-MPR reporting mapping table in 38.133

	R4-2006581
	InterDigital
	CR for PMPR

	R4-2006735
	Futurewei
	Observation 1: A benefit of extending the PHR report is the existing PHR procedures support periodic reporting and relative level triggers
Observation 2: The P-MPR reporting range and reporting granularity should be related to the threshold values.
Observation 3: With a value of the P-MPR reported in an extended PHR report, it may be unclear how to interpret the P field.
Observation 4: Having the P-MPR value in the PHR report allows the network to examine the state of transmit power accurately.
Proposal: A LS is sent to RAN2 requesting the extension of the PHR report for P-MPR reporting.

	R4-2006996
	ZTE
	Observation-1: The recent mechanism of PHR reporting can be well compatible with P-MPR reporting, considering that the P-MPR is a specific value applied to PHR calculation, like Pc,max that is also reported along with PHR.
Proposal-1: Enhance PHR MAC-CE format(s) to carry P-MPR value for PUSCH-PHR result in SpCell.
· The enhanced PHR MAC-CE format(s) is supported in both single entry PHR MAC-CE and multiple entry PHR MAC-CE.
Proposal-2: The configurable values for periodic PHR reporting, i.e., {sf10, sf20, sf50, sf100, sf200, sf500, sf1000, and infinity}, are reused for MAC-CE reporting for P-MPR

	R4-2007081
	OPPO
	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.
Observation 3:   Compromise between 2bits and 5bits, has already been discussed and down selected due to no much interest has shown, and the supporting companies actually more prefer 5bits.
Observation 4:   No fundamental difference if the number of bits is higher than 2 from reusing PHR mechanism perspective
Proposal 1:        Focus on down selection of the two options between 2bits and 5bits for PMPR reporting.
Observation 5:   PMPR can only be applied when the MPE limits is going to be exceeded which is event based reporting.
Observation 6:   The benefit of Periodic PMPR reporting is not clear, and with the agreed trigger condition, it is likely new MAC CE will be designed rather than directly reuse PHR reserved two bits.
Proposal 2:         UE only report what is necessary and meaningful to the NW, and therefore proposed to only define event triggered reporting.

	R4-2007109
	Intel
	Observation 1: With 2 bits, the reported P-MPR will have ranges of values only and this will impact any estimation made by gNB. 
Proposal 1: Use 4 bits for P-MPR reporting in Rel-16 solution.
Proposal 2: In addition to the agreed P-MPR threshold, include a prohibit timer and P-MPR change in the network configured parameters used to define the report’s triggering conditions.
Observation 2: Periodic reporting of the UE’s status can be beneficial for the network when it configures the scheduling and may help prevent link failures. Also, it can be configured to be optional.



Open issues summary
Sub-topic 1 PMPR values
Issue 1-1: PMPR report values
Moderator Note: The outcome of #94e-bis was captured in WF R4-2005734 as Compromise is encouraged between Option 1 (5 bits) and Option 2 (2 bits), i.e. 2 to 5 bits. Also some new proposals are given in this meeting. 
· Option 3 with example values 3-1 and Option 4 are proposed in R4-2006510
· Option 3 with example values 3-2 is proposed in R4-2006579
Besides, the scaling P-MPR reporting range according to the existing P-bit reporting threshold is proposed in R4-2006332 and not included here due to same proposal as last meeting and be down selected in last meeting.
· Option 1: 2 bits (4 values), example value {3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, P-MPR  ≥  12}
· Option 2: 5 bits (up to 32 values), example values {1, 2, 3, …, 30, 31}
· Option 3: 3-bits (8 values) 
· Example value 3-1:
	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
	5 ≤ P-MPR< 8
	dB

	P-MPR _4
	8 ≤ P-MPR< 12
	dB

	P-MPR _5
	12 ≤ P-MPR< 16
	dB

	P-MPR _6
	16 ≤ P-MPR< 20
	dB

	P-MPR _7
	20 ≤ P-MPR
	dB


· Example value 3-2:
{ P-MPR=0, P-MPR < 3, 3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, 12 ≤ P-MPR  <  15, MPR  ≥  15 }
· Option 4: 4-bits (16 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< 12
	dB

	P-MPR _10
	12 ≤ P-MPR< 14
	dB

	P-MPR _11
	14 ≤ P-MPR< 16
	dB

	P-MPR _12
	16 ≤ P-MPR< 20
	dB

	P-MPR _13
	20 ≤ P-MPR< 25
	dB

	P-MPR _14
	25 ≤ P-MPR< 30
	dB

	P-MPR _15
	30 ≤ P-MPR
	dB




	Company
	Comments

	LGE
	We prefer option1 with 2bit without RAN2 revision for the number of bits

	ZTE
	Support Option 1

	Futurewei
	Support Option 3 or option 4. One observation is the absolute trigger threshold should be related to the set of reported P-MPR values. Secondly, if a relative trigger is supported (issue 2-1), the set of values should be adequate to report the new P-MPR value. Option 1 may not provide enough resolution for the P-MPR values.

	InterDigital
	Support option 3. Also, we proposed the P-PMR= 0 in case of having a MAC CE of P-MPR standalone report. Otherwise, if it is combined with PHR, then P bit flag would resolve the return to normal operation

	MediaTek
	Prefer option 3 or 4 for better resolution.

	Nokia
	Option 3 i.e. 3-bits as a compromise between 2-bit and 5-bit options as recommended the agreed WF in R4-2005734. Option 4 i.e. 4-bits is also an acceptable compromise.

	Apple
	We prefer Option 1, 2 bits. If we need more than 2 bits, then we do not have a strong view how many bits RAN4 should reserve because it will anyway trigger introduction of a new 8-bit field due to the octet alignment of the MAC header.
Referring to the comment from InterDigital, if P-MPR is reported in the PHR MAC CE, then indeed we can leverage existing P-bit, which will effectively indicate whether a UE is back to normal operation when P-bit=0.

	OPPO
	Prefer option 1. ok with option 3-1.

	Samsung
	Prefer Option 1 to other options that need new MAC and further definitions. 

	Intel
	Our preference is Option 4. If needed to reach final agreement, we are ok to further discuss Option 3 as well.

	Huawei
	Option 3 or Option 1. Depend on whether PMPR =0 need to be reported.

	Ericsson
	Option 1 given the tolerances of the maximum output power (and the relative power tolerance), a reporting granularity less than 3 dB make no sense. Moreover, the BS is equipped with UL link adaptation, a large change of the UL SNR due to P-MPR would be noticed; it suffices to include one “large” P-MPR like the >12 dB of Option 1.

	Sony
	2 bits preferred based on the following three consideration:
· The UE TX power tolerance is large, which is at least 3 dB when the ∆P is larger than 3 dB. Therefore, we doubt whether it is meaningful to have a reporting granularity smaller than 3dB.
· The Range of P-MPR is typically smaller than 10 dB; this can be referred to as the value of maxuplinkdutycycle, where 15% (-8 dB) is selected as the minimum number since it is sufficient to allocate the demand of PC3 UE implementation. Besides, it is questionable how the network would still use a link with more than 10 ~ 12 dB power back off. 
A 2 bits reporting can at least also offer a possibility to add P-MPR reporting into the current PHR report without significant change, which can also simplify the P-MPR reporting mechanism discussion.

	Vivo
	Prefer Option 1. 

	Moderator summary:
	Option 1
	Option 2
	Option 3
	Option 4

	9 companies
	0 companies
	7 companies
	4 companies


The supportive company status is as above. 
From comments above, the option 4 is always along with option 3, it seems remove option 4 and keep option 3 for the 2nd round is acceptable to all companies.
Option 2 can be removed.

Recommendations for the 2nd round:
Further down select between Option 1 and Option 3 above.
Regarding the sub-options in Option 3, the PMPR=0 is discussed in issue 2-2, if not agreeable there, then suggest only keep sub-option 3-1 on the table. 
In 2nd round the discussion of this issue is focusing on the number of bits.



Sub-topic 2 PMPR trigger threshold

Issue 2-1: Whether relative PMPR threshold needs to be reported in addition to already agreed absolute PMPR threshold?
Moderator Note: Absolute PMPR threshold was agreed to be introduced, and additionally whether relative PMPR threshold needs to be introduced is FFS in WF R4-2005734.
· Option 1 is proposed in R4-2006510 this meeting.
· Option 2 is proposed in R4-2007109, besides, it also proposes a prohibit timer is introduced, which actually already been agreed, thus not further discussed here.
· Option 3 is coming from the pre-meeting email discussion.

· Option 1: Yes, but relative P-MPR threshold is only used after the first MPE P-MPR event triggered based on the absolute P-MPR threshold
· Option 2: Yes
· Option 3: No
· Others view?
	Company
	Comments

	LGE
	We think the relative P-MPR threshold is need after the first MPE P-MPR event triggered based on the absolute P-MPR threshold.

	ZTE
	Option 2. This is also relevant to issue 2-2 in our views. If we have the relative PMPR threshold, we do not need to worry how to provide the event that the MPE impact finishes.

	Futurewei
	Option 2. Option 2 is a superset of option 1. Option 1 allows the network to observe how the P-MPR changes after the absolute threshold is exceeded. However, when the network may not know the changes below the absolute threshold.
One comment is persistent reporting due to P-MPR above the absolute trigger can happen. Should there be means to cease the persistent reporting?

	InterDigital
	Option 1. In our understanding the relative threshold may work even below the absolute threshold since it is relative. But this may need to be clarified.

	Nokia
	Option 1

	Apple
	Our understanding is that relative threshold just complicates the UE state machine. We prefer much easier approach when a UE just sends the P-MPR report, either triggered or periodic, whenever it is higher than the configured threshold. Referring to the example from R4-2006510, if the configured threshold is 4dB and a UE has P-MPR of e.g. 5dB, and then 6dB, and then 4.5dB, then it is not clear why we need yet another relative threshold to report all those values. 

	OPPO
	Ok with Option 1, but clarification is needed, i.e. whether only relative PMPR is reported or also the absolute PMPR? It seems only relative PMPR is enough.

	Samsung
	Prefer Option 3 to other options that need further definitions. 

	Intel
	Our preference is Option 2, but note that Option 1 is aligned (relative threshold has to be based on an initial P-MPR).
Also, as Futurewei commented on the persistent reporting, we highlight the fact that a prohibit timer is also included and has already been agreed (captured in Moderator’s note). A trigger condition based on the prohibit timer and relative threshold can help avoid this.

	Huawei
	Option 2.

	Ericsson
	Option 3. The benefit is unclear, the existing PHR reporting (that also include P-MPR) also triggered if there are PL changes.

	SONY
	No. It is not clear to us the benefit of such a relative threshold.

	Qualcomm
	Isn’t the question about setting the report threshold. We prefer defining a relative threshold. Option 2

	Moderator summary:
	Yes
	No

	4 (Option 1) +4 (Option 2) + 1 (Option 1 or 2)
	4 companies (Option 3)


The supportive company status is as above. 
From comments above, it seems the majority view is introducing the relative PMPR threshold in addition to the absolute P-MPR threshold. But some clarification issues are raised on how this relative PMPR works:
· Whether relative threshold can works below the absolute threshold?
· Whether only relative PMPR is used after the first absolute P-MPR threshold based P-MPR report?

Tentative agreement:
Introduce relative PMPR threshold in addition to the absolute P-MPR threshold.
Recommendations for 2nd round:
Further clarify the following two questions
· Whether relative threshold can works below the absolute PMPR threshold?
· Whether only relative PMPR is used after the first absolute P-MPR threshold based P-MPR report?



Issue 2-2: Whether UE needs to report P-MPR = 0dB upon returning to normal operation?
Moderator Note: It is a new issue raised in R4-2006579 with Option 1 and also propose to use a new MAC CE.
· Option 1: Yes
· Others view?
	Company
	Comments

	LGE
	We don’t need to make additional agreements for P-MPR =0dB. This is up to implementation issue.

	ZTE
	If going with Option 2, we do not need to discuss this issue.

	InterDigital
	Option 1 acknowledging that this is a valid solution if we have a standalone P-MPR reporting and without relative threshold reporting.

	Nokia
	Option 1.

	Apple
	Option 1. There should be a way to report explicitly that a UE is back to normal operation, i.e. P-MPR=0dB. Referring to our earlier comments, the most straightforward way would be to leverage P-bit: according to the legacy operation, when it is set to 0, it means that no P-MPR is applied

	OPPO
	Not quite clear the benefit of this reporting, with P bit in PHR, NW will know whether there is PMPR used.

	Samsung
	We don’t see much benefit from P-MPR=0dB in addition to the P-bit 

	Intel
	As it may be beneficial for gNB to know the UE has gone from a specific P-MPR back to 0dB, we are ok with Option 1.

	Huawei
	Option1, PCMAX shoule be reported together for PMPR=0. Would like to know how to trigger PMPR=0 reporting. 

	Ericsson
	No need, reduced P-MPR would also be reflected in PHR (and by the P-bit).

	Sony
	No, it is redundant in our view. The P-MPR will not be reported if it is 0.  In addition, the P-bit in PHR reporting stands for a similar meaning here, which is enough to indicate the P-MPR = 0 dB.

	Qualcomm
	No, UE should not need to report return to 0 dB state. 

	Moderator summary:
	Yes
	No

	5 companies
	7 companies


The supportive company status is as above. 
From comments above, it seems most of companies agree that it should be informed to NW, but the difference is that how to let NW know this information, one is leverage the already defined P-bit, or leverage the relative PMPR reporting in issue 2-1. A tentative agreement might be no explicit PMPR=0 reporting, but UE return to normal operation status can be derived implicitly via P-bit in PHR or relative PMPR reporting and it is up to implementation.

Tentative agreement:
It is beneficial for NW to know UE return to normal operation, but no explicit PMPR=0 reporting is needed. This UE status can be derived implicitly like via P-bit in PHR or relative PMPR reporting, and it is up to implementation.



Issue 2-3: Whether UE needs to avoid triggering PMPR report when this PMPR is only temporarily as in current PHR report?
Moderator Note: It is a new issue raised in R4-2006311 with Option 1 which mainly refer to the following current PHR reporting trigger condition. And it is clarified in the pre-meeting email discussion that this wording “as in current PHR report” does not tent to enforce any particular signalling design.
· MAC entity should avoid triggering a PHR when the required power backoff due to power management decreases only temporarily (e.g. for up to a few tens of milliseconds) and it should avoid reflecting such temporary decrease in the values of PCMAX,f,c/PH when a PHR is triggered by other triggering conditions.
· Option 1: Yes
· Others view?
	Company
	Comments

	ZTE
	Support Option 1. Compared with introducing a new MAC-CE, the spec impact, e.g., mechanism of configuring, triggering and reporting, can be saved significantly. Specifically, one more P-MPR field can be introduced into the PHR MAC-CE, and, in order to distinguish from a normal PHR, one flag field can be used for indicating whether the P-MPR field is included in the MAC-CE.

	Futurewei
	The statement helps prevent sudden reporting. However, some understanding may be needed why this is necessary. Will the UE make frequent changes for MPE events on the order of 10 milliseconds especially when the measurements used to determine an MPE event can span over several seconds. 

	InterDigital
	Other view: The question may not be relevant, due to MPE evaluation time followed by P-MPR report triggering.
We believe that the triggering takes place after an MPE evaluation period. Thus, this is not an instantaneous triggering of P-MPR reporting. 

	Nokia
	This is RAN2 issue. RAN2 will optimize the signaling design and no further guidance on the signaling design should be given. Any additional RAN4 work would require defining very detailed UE behavior and UE requirements but so far it has been agreed to leave freedom for UE implementation to estimate its power backoff needs.

	Apple
	Referring to TS 38.321, there is already the following NOTE in sub-clause 5.4.6: “NOTE 2:	The MAC entity should avoid triggering a PHR when the required power backoff due to power management decreases only temporarily (e.g. for up to a few tens of milliseconds)”. So we can leave it for the UE implementation. 

	OPPO
	In principle ok, but considering the MPE issue is a long term evaluation (e.g. in maxUplinkdutycycle-FR2 the window length is 1s) the situation like PHR could be alleviated, therefore maybe we can leave to UE implementation decide.

	Samsung
	If RAN4 cannot define the ‘temporarily’ situation in detail, it should be up to UE implementation.

	Intel
	This may need further discussion if it is to be captured in the specs, specifically what temporary means in terms of time. We also think it may be ok to leave up to UE implementation.
Regarding NOTE 2 in Apple’s comment, this note applies to PHR, not our P-MPR report. A similar note or condition can be captured for the P-MPR report, but it may need further discussion to ensure there is alignment on the timing expectations.

	Ericsson
	Option 1, should also apply for a P-MPR report in a MAC-CE.

	Sony
	Yes, it helps to reduce the network overhead and such an information already existed in PHR reporting. Regardless how RAN2 would design the P-MPR reporting signaling (into PHR or new MAC CE), this information can be helpful to clarify the RAN4 designed P-MPR reporting mechanism. 

	Qualcomm
	UE should report the one and instantaneous P-MPR based on the grant it transmits the MAC-CE. We can anot accept an averaged treatment for P-MPR since then it creats a memory to the power control. 

	Moderator summary:
	Yes
	Others view

	3 companies
	8 companies


The supportive company status is as above. 
Majority company thinks this is not proper to specify in specification and can be up to UE implementation.

Tentative agreement:
The handling of temporary PMPR is up to implementation.



Issue 2-4: Whether it is enough for BS to solve RLF by the reported PMPR itself or need to combine with PHR report?
Moderator Note: This issue is focusing on RLF solution itself rather than how RAN2 design the signalling.
· Option 1: Yes, only PMPR is enough
· Option 2: No, PHR is needed together with reported PMPR
· Others view?
	Company
	Comments

	LGE
	We think the dynamic dutycycle is complementary support P-MPR to solve RLF.

	ZTE
	Option 2. 

	Futurewei
	Option 2. Having both values together avoids any time ambiguities when examining RLF

	InterDigital
	Other View: 
38.321 does not make any difference between FR1 and FR2. While in FR1 the PHR with P-MPR triggering has a very well understood functionality, and works well, in FR2 we are facing a different reality. Thus, a careful approach is needed. If option 2 is agreed, then P-MPR must be added on the top of everything PHR supports today, in order to avoid breaking the FR1 PHR report. Or a very clear difference must be made in 38.321 between FR1 and FR2. 

	Nokia
	This is RAN2 issue. No further RAN4 guidance is needed. Only new addition needed is MPE P-MPR reporting as only indicated by RAN4 to RAN2. The current specifications already provide lots of additional means land measurement reports from the UE including PHR reporting and the network can utilize these means for taking decisions to help the UE to avoid RLF. It is unclear how more help for the network could be provided by combining certain measurement reports together especially as different measurements and different metrics are helpful for the network decision making in different situation. There is no need to redesign the existing RAN2 signaling but only include new FR2 MPE P-MPR reporting as already agreed by RAN4. 
If companies want to define timing constraints between different UE measurements and measurement reporting, it would require more stringent UE requirements to be defined. So far it has been agreed in RAN4 to leave UE implementation freedom how the estimation of the P-MPR for MPE purposes is done.

	Apple
	From the practical point of view, it seems that Option 2, reporting P-MPR in the same PHR MAC CE where P-bit is, is the most logical approach because P-MPR is effectively just an extended version of P-bit. 
Referring to comments from InterDigital, we do not think that there will be any confusion between FR1 and FR2. Firstly, P-MPR can happen in FR1, so we cannot a big harm if this signaling applies also to FR1. However, even if it is limited only to FR2, then the network will never enable it for FR1 cell and thus existing legacy formats will be used on FR1.

	Intel
	Other view – report both values together to prevent timing issues and provide more details on the current status; however, this does not imply we must reuse the existing PHR MAC CE. 
Alternatively, a dynamic duty cycle can be reported together with P-MPR.

	Huawei
	Option 2.

	Ericsson
	Solve RLF by reported P-MPR? RLF should be scarce in the UL and then a report would not reach the BS. We assume that the PHR is always available. If a separate MAC-CE for P-MPR reporting is introduced, then beneficial if the reported P-MPR is consistent with that implicit in the PHR in the time domain, not “left to UE implementation” as per the current agreement. The P-MPR information might be useful for maintaining the link, the BS is equipped with UL link adaptation.

	Sony
	We think with P-MPR only is sufficient for network to prevent RLF (rather than resolve here though), but combine with PHR can further reduce the ambiguity in the P-MPR reporting.

	Qualcomm
	Option 2, PHR is needed with P-MPR.

	vivo
	Option 2

	Moderator summary:
	Option 1
	Option 2
	Others view

	1 company
	8
	1 company -> RAN2 issue
2 companies -> report dynamic duty cycle
1 company -> Limit to FR2


The supportive company status is as above. 
Majority companies think PHR is needed together with reported PMPR to solve RLF in FR2.

Tentative agreement:
To solve RLF, PHR information is needed in addition to PMPR and this is limited to FR2.



Sub-topic 3 Periodic PMPR report

Issue 3-1: Whether periodic reporting is needed
Moderator Note: No conclusion has been reached in last meeting. And it has been agreed that if periodic reporting is agreed to be introduced, then PHR reporting period can be reused, i.e. {sf10, sf20, sf50, sf100, sf200, sf500, sf1000, and infinity} which is also proposed in R4-2006996 thus not further discussed here.

· Option 1: No, only event triggered reporting is enough
· Option 2: Yes, both are needed

	Company
	Comments

	LGE
	Prefer option1

	ZTE
	Option 2. The PHR reporting period can be reused directly, and also it is beneficial to handle issue 2-2.

	Futurewei
	Option 1. If a relative trigger is agreed in issue 2-1, then periodic reporting is not necessary.

	InterDigital
	Option 1. If relative threshold is agreed, then periodic reporting is not required.

	Nokia
	Regarding periodic report, it seems the only reason to introduce this kind of report is that currently the PHR report includes this periodic report, and thus PMPR can be reported together with PHR. This argument is understandable, but the benefit of this periodic report is not that obvious. And with the agreement made for the trigger condition in last meeting, i.e. P-MPR is higher than a configurable threshold, directly reuse the PHR reporting two reserved bits seems not possible and new MAC CE anyway will be introduced. Therefore, it is suggested that UE only report what is necessary and meaningful values to the NW. 

	Apple
	We prefer Option 2. The P-MPR value can change, become higher or lower, after it exceeds the threshold. So periodic reporting provides an additional insight for the network on what the latest value is. Nevertheless, our understanding is that it is anyway up to the network configuration whether to enable it or not.  

	OPPO
	If issue 2-1 relative PMPR reporting is agreed then there is no need to introduce periodic reporting. BS can always know the latest status of PMPR.

	Intel
	We have similar view as Apple. Periodic reporting may provide additional insights and can be configured to be optional. 
Also, a periodic timer can help align relevant PHR information with the P-MPR report (also being discussed in Issue 2-4).

	Huawei
	Option 1

	Ericsson
	Option 1.

	Sony
	Option 1 is preferred.

	Qualcomm
	Option 2, UE should be allowed a transmission occation to report the change. Waiting for PUSCH UL grant maybe cause loong delay

	vivo
	Slightly prefer Option2. There are some possible beneficial scenarios for that.

	Moderator summary:
	Option 1
	Option 2

	8 company
	5


The supportive company status is as above. 
After looking the recent several meeting discussions on this issue, it seems the status does not change much. More companies prefer not to introduce periodic reporting, while several companies prefer both to be introduced. 
The situation seems will not be changed much even in another round discussion, based on the all past discussions and also considering this is the last meeting for Rel-16 maybe we need to make a decision, i.e. take the majority view on this topic and adopt Option 1.

Tentative agreement:
Periodic PMPR reporting is not introduced.



Sub-topic 4 MAC CE design

Issue 4-1: Whether RAN4 needs to request RAN2 extending/enhance current PHR report to accommodate PMPR reporting 
Moderator Note: In this meeting, several papers (R4-2006332, R4-2006735 and R4-2006996) discussed how to design the MAC CE in RAN2 and propose to request RAN2 extending current PHR reporting to accommodate the PMPR report.
· Option 1: Yes
· Other view?

	Company
	Comments

	LGE
	Need further discuss how to apply the extending/enhanced PHR report

	ZTE
	Option 1. According to our knowledge, RAN2 is also waiting for our input of whether reusing PHR MAC-CE works well or not. If no clear message in this RAN4 meeting, it is hard for RAN2 to make a further discussion on the MAC-CE format.
We think that only providing P-MPR value is not sufficient for determining subsequent scheduling procedure in gNB, besides the reason raised in Issue 2-3. It is because that, even when P-MPR is an issue, the UE still may have sufficient PHR for the subsequent transmission. In other words, it is also a reasonable case that the non-serious MPE impacts are tolerated for UL transmission, according to the reporting PHR value.  Therefore, we prefer to reporting P-MPR value along with PHR reporting in MAC-CE 

	Futurewei
	The overall goal is to specify requirements for RAN2. RAN2 decides how to implement the procedures (trigger, periodic reporting) and the corresponding MAC CE (reported values)
The current procedures for PHR and the PHR information in the MAC CE resolve many of the remaining issues. But if a new procedure / MAC CE meets the requirements of RAN4, that is also acceptable. 


	InterDigital
	Other View: 
38.321 does not make any difference between FR1 and FR2. While in FR1 the PHR with P-MPR has a very well understood functionality, and works well, in FR2 we are facing a different reality. Thus, a careful approach is needed. If option 1 is agreed, then P-MPR must be added on the top of everything PHR supports today, in order to avoid breaking the FR1 PHR report. Or a very clear difference must be made in 38.321 for PHR between FR1 and FR2. 


	Nokia
	No, This is RAN2 signaling design matter. RAN4 should only provide information from its own perspective.

	Apple
	We agree with comments from ZTE and we made similar observations in our previous discussion papers. The network can adjust or choose the suitable UL duty cycle only when it has the full picture. It is not only about applied P-MPR, but also about available power headroom. As an example, if a UE reports P-MPR=3dB, but PHR=6dB, then obviously same UL duty cycle can be kept. If a UE reports P-MPR and PHR in completely different messages, then it is not clear e.g. which PHR should be assumed. Thus, it is not just the RAN2 the signaling issue, but rather how the whole feature is designed.  

	OPPO
	Generally we think this is RAN2 issue on how to design the signaling, and what RAN4 could do is to provide necessary information they need. Only if the signaling achieves RAN4 goal, we do not have strong preference.

	Samsung
	We believe it’s up to RAN2 discussion, and it is already under their discussion based on RAN4 LSs sent before.

	Intel
	Other view:
We agree with Nokia, OPPO, and Samsung. RAN4 should focus on providing the remaining information needed for the report to RAN2 and leave it up to them to decide how this will be implemented.

	Huawei
	Depends on how may bits is needed for PMPR, only 2reseved bit for PHR currently.

	Ericsson
	Signaling design is the task of RAN2, not RAN4.

	Sony
	This is RAN2 issue, RAN4 can leave it to RAN2 discussion.

	Qualcomm
	RAN4 does not need to discuss ran2 details

	vivo
	No strong view. However, we also share some of ZTE and Apple’s view that PHR reporting is also needed besides P-MPR and it is beneficial to consider this. This kind of views may also useful to RAN2 can be considered if direct request of certain design is regarded not appropriate.

	Moderator summary:
	Option 1
	Others view

	3 company
	8 company -> RAN2 issue
2 company -> Need FFS
1 company -> Limit to FR2 PHR


The supportive company status is as above. 
Majority companies think whether or not extend/enhance current PHR report to accommodate PMPR reporting is RAN2 issue and should not be discussed in RAN4.

Tentative agreement:
Whether or not extend/enhance current PHR report to accommodate PMPR reporting is RAN2 issue and will not be discussed in RAN4.



Sub-topic 5 RAN4 spec changes
Issue 5-1: Where to capture P-MPR report value mapping table?
Moderator Note: In this meeting, it is proposed to introduce P-MPR reporting mapping table in 38.133 in R4-2006579.

· Option 1: In 38.133
· Other view?

	Company
	Comments

	LGE
	Need to capture in 38.133 not TS38.101-1.

	ZTE
	Option 1, in 38.133

	InterDigital
	Option 1. The mapping table should be specified in 38.133. 

	Nokia
	While P-MPR report mapping can be in TS38.133 some (general) MPE P-MPR requirement aspects need to be added to TS38.101-2 (with sufficient UE implementation freedom for estimation etc)

	Apple
	Option 1. Other general requirements should be of course captured in TS 38.101-2.

	OPPO
	Option 1.

	Intel
	Mapping should be included in 38.133, and we can further discuss what other aspects can be captured in 38.101-2 later

	Huawei
	Option 1

	vivo
	Option 1

	Agreement:
P-MPR report value mapping table will be introduced in TS38.133.
Further discuss what other aspects need to be captured in 38.101-2.



Issue 5-2: About CR R4-2006581
Moderator Note: The introduction of P-MPR reporting value mapping table is captured in R4-2006581, however, it is in 36.133 spec rather than 38.133 which is a mistake. Discussion can focus on the contents, if agreeable new Tdoc needs to be allocated to correct the spec number.

· View?

	Company
	Comments

	InterDigital
	The CR is supposed to be revised anyway when the final P-MPR reporting values will be agreed.

	Nokia
	CR(s) to be discussed once the agreements are made.

	Intel
	Agree with Nokia, best to discuss after we reached agreements for both the granularity and values of P-MPR

	Moderator suggestion: Need to be revised according to the agreement on Issue 1-1 (PMPR report values) if reached in this meeting, otherwise, this CR can be noted.



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

	Issue 1-1: PMPR report values
	Moderator summary:
	Option 1(2 bits)
	Option 2(5 bits)
	Option 3(3 bits)
	Option 4(4 bits)

	9 companies
	0 companies
	7 companies
	4 companies


The supportive company status is as above. 
From comments above, the option 4 is always along with option 3, it seems remove option 4 and keep option 3 for the 2nd round is acceptable to all companies.
Option 2 can be removed.

Recommendations for the 2nd round:
Further down select between Option 1 and Option 3 above.
Regarding the sub-options in Option 3, the PMPR=0 is discussed in issue 2-2, if not agreeable there, then suggest only keep sub-option 3-1 on the table. 
In 2nd round the discussion of this issue is focusing on the number of bits.

	Issue 2-1: Whether relative PMPR threshold needs to be reported in addition to already agreed absolute PMPR threshold?
	Moderator summary:
	Yes
	No

	4 (Option 1) +4 (Option 2) + 1 (Option 1 or 2)
	4 companies (Option 3)


The supportive company status is as above. 
From comments above, it seems the majority view is introducing the relative PMPR threshold in addition to the absolute P-MPR threshold. But some clarification issues are raised on how this relative PMPR works:
· Whether relative threshold can works below the absolute threshold?
· Whether only relative PMPR is used after the first absolute P-MPR threshold based P-MPR report?

Tentative agreement:
Introduce relative PMPR threshold in addition to the absolute P-MPR threshold.
Recommendations for 2nd round:
Further clarify the following two questions
· Whether relative threshold can works below the absolute PMPR threshold?
Whether only relative PMPR is used after the first absolute P-MPR threshold based P-MPR report?

	Issue 2-2: Whether UE needs to report P-MPR = 0dB upon returning to normal operation?
	Moderator summary:
	Yes
	No

	5 companies
	7 companies


The supportive company status is as above. 
From comments above, it seems most of companies agree that it should be informed to NW, but the difference is that how to let NW know this information, one is leverage the already defined P-bit, or leverage the relative PMPR reporting in issue 2-1. A tentative agreement might be no explicit PMPR=0 reporting, but UE return to normal operation status can be derived implicitly via P-bit in PHR or relative PMPR reporting and it is up to implementation.

Tentative agreement:
It is beneficial for NW to know UE return to normal operation, but no explicit PMPR=0 reporting is needed. This UE status can be derived implicitly like via P-bit in PHR or relative PMPR reporting, and it is up to implementation.

	Issue 2-3: Whether UE needs to avoid triggering PMPR report when this PMPR is only temporarily as in current PHR report?
	Moderator summary:
	Yes
	Others view

	3 companies
	8 companies


The supportive company status is as above. 
Majority company thinks this is not proper to specify in specification and can be up to UE implementation.

Tentative agreement:
The handling of temporary PMPR is up to implementation.

	Issue 2-4: Whether it is enough for BS to solve RLF by the reported PMPR itself or need to combine with PHR report?
	Moderator summary:
	Option 1
	Option 2
	Others view

	1 company
	8
	1 company -> RAN2 issue
2 companies -> report dynamic duty cycle
1 company -> Limit to FR2


The supportive company status is as above. 
Majority companies think PHR is needed together with reported PMPR to solve RLF in FR2.

Tentative agreement:
To solve RLF, PHR information is needed in addition to PMPR and this is limited to FR2.

	Issue 3-1: Whether periodic reporting is needed
	Moderator summary:
	Option 1 (No)
	Option 2 (Yes)

	8 company
	5


The supportive company status is as above. 
After looking the recent several meeting discussions on this issue, it seems the status does not change much. More companies prefer not to introduce periodic reporting, while several companies prefer both to be introduced. 
The situation seems will not be changed much even in another round discussion, based on the all past discussions and also considering this is the last meeting for Rel-16 maybe we need to make a decision, i.e. take the majority view on this topic and adopt Option 1.

Tentative agreement:
Periodic PMPR reporting is not introduced.

	Issue 4-1: Whether RAN4 needs to request RAN2 extending/enhance current PHR report to accommodate PMPR reporting 
	Moderator summary:
	Option 1 (Yes)
	Others view

	3 company
	8 company -> RAN2 issue
2 company -> Need FFS
1 company -> Limit to FR2 PHR


The supportive company status is as above. 
Majority companies think whether or not extend/enhance current PHR report to accommodate PMPR reporting is RAN2 issue and should not be discussed in RAN4.

Tentative agreement:
Whether or not extend/enhance current PHR report to accommodate PMPR reporting is RAN2 issue and will not be discussed in RAN4.

	Issue 5-1: Where to capture P-MPR report value mapping table?
	Agreement:
P-MPR report value mapping table will be introduced in TS38.133.
Further discuss what other aspects need to be captured in 38.101-2.

	Issue 5-2: About CR R4-2006581
	Moderator suggestion: Need to be revised according to the agreement on Issue 1-1 (PMPR report values) if reached in this meeting, otherwise, this CR can be noted.



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

	
	WF on MPE enhancements
	OPPO

	
	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”

	R4-2006581
	Need to be revised according to the agreement on Issue 1-1 (PMPR report values) if reached in this meeting, otherwise, this CR can be noted.



Discussion on 2nd round
PMPR values
Issue 1-1: PMPR report values
Moderator Note: 
· Option A: 2 bits (4 values)
· example value {3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, P-MPR  ≥  12}
· Option B: 3-bits (8 values) 
· Example value:
	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
	5 ≤ P-MPR< 8
	dB

	P-MPR _4
	8 ≤ P-MPR< 12
	dB

	P-MPR _5
	12 ≤ P-MPR< 16
	dB

	P-MPR _6
	16 ≤ P-MPR< 20
	dB

	P-MPR _7
	20 ≤ P-MPR
	dB



	Company
	Comments

	
	




PMPR trigger threshold
Issue 2-1: Whether relative threshold can works below the absolute PMPR threshold?
Moderator Note:
· Option A: Yes
· Option B: No

	Company
	Comments

	
	



Issue 2-2: Whether only relative PMPR is used after the first absolute P-MPR threshold based P-MPR report?
Moderator Note:
· Option A: Yes
· Option B: No

	Company
	Comments

	
	



RAN4 spec changes
Issue 3-1: What other aspects need to be captured in 38.101-2 in case the PMPR mapping table is introduced in 38.133？
Moderator Note: 

· Any view?

	Company
	Comments

	
	



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

	
	



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

	
	
	

	
	
	



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 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”




