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Introduction
This document summarizes the email discussion for agenda items 8.30, 8.31, and 8.32
Rel-17 HPUE for use cases in Band n77 and n78
Rel-17 HPUE (power class 1.5) for NR band n79
Rel-17 8.32 High power UE (power class 2) for NR band n39
Topic #1: PC1.5 MPR
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2112334

	T-Mobile USA
	Measurements for PC 1.5 MPR
Proposal 1: Since measurement data shows that the MPR values suggested in [1] allow OOBE, ACLR, and EVM limits to be met with good margin for PC1.5, the MPR in 38.101-1 should be modified as proposed in [1].

	R4-2114421

	T-Mobile USA, Qorvo
	Measurements for PC 1.5 MPR
Proposal 1: Since measurement data shows that the MPR values suggested in [1] allow OOBE, ACLR, and EVM limits to be met with good margin for PC1.5, the MPR in 38.101-1 should be modified as proposed in [1].
Moderator note:  This is a duplicate of R4-2112334 with the addition of Qorvo as co-sourcing company.

	R4-2112961

	LG Electronics Inc.
	Analysis MPR for inner region and EVM based on reverse IMD for PC1.5
Proposal 1: Based on the observation 1 and 2, it is proposed to take Table 5 as MPR for PC1.5 UL-MIMO.


	R4-2114161

	Huawei, HiSilicon
	MPR for PC1.5 mobile UEs
Proposal 1: For PC1.5 edge MPR, 3 dB relaxation on top of PC2 edge MPR should be allowed.
Proposal 2: For PC1.5 outer MPR, 2~3 dB relaxation on top of PC2 outer MPR is needed.
Proposal 3: The additional EVM caused by RIMD should be absorbed into the EVM budget for PA.
Proposal 4: Consider the improved MPR defined in Table 10 when deciding the new MPR requirements for PC1.5 dual-Tx for mobile UEs.
Proposal 5: Verify and update if necessary the PC1.5 dual-Tx MPR against new measurement data if they become available within the timeframe of this WI.

	R4-2114556

	Skyworks Solutions Inc.
	PC1.5 MPR evaluation for FWA
Proposal 1 on outer allocations for PC1.5 MPR: assuming the Edge allocation value for PC2 is still required for some WOLA design, PC1.5 EDGE MPR is at least 6.5dB for all modulation regardless of antenna isolation and the region is extended to edge 4RB to enable outer allocation improvement for DFT-s-OFDM with 20dB isolation (FWA).
Proposal 2 on QPSK outer allocations:
•	Pending approval of Proposal 1
•	1-2dB Improvement for large form factor should be further evaluated by assessing additional RIMD impact of ET
•	Improvement of outer MPR for smartphone is lower priority and needs careful checks

Proposal 3 on QPSK inner allocations:
•	1.5-2dB Improvement for large form factor should be further evaluated by assessing additional RIMD impact of ET and checking EVM (but impact should be low at 20dB isolation)
•	Improvement of inner MPR for smartphone is lower priority and needs careful checks of ET RIMD and EVM

Proposal 4 on higher order modulation:
•	The need for large additional PC1.5 back-off for inner and outer 256 QAM and 64QAM should be reassessed accounting for only RIMD contribution with priority for large form factor UE (20dB isolation)



Open issues summary
Sub-topic 1-1 Smartphone MPR 
Companies provided additional measurement results or analyses of existing data to derive MPR for smartphone.  One company provided additional data and proposals for FWA.  According to the previously agreed WF, most companies focused on inner allocations, though some companies also made proposals for outer and edge allocations.  
Summarizing the proposals, PC 1.5 MPR for inner allocations for smartphones
	Inner

	
	R4-2110985
	R4-2009943
	R4-2006639
	R4-2112334
	R4-2112961
	R4-2114161
	Average

	DFT-s-OFDM
	Pi/2 BPSK
	0
	1
	0
	0
	1
	
	0.5

	
	QPSK
	0
	1
	0
	0
	1
	1
	0.5

	
	16QAM
	1
	2
	1
	1
	2
	2
	1.5

	
	64QAM
	3
	3
	2.5
	3
	3.5
	4
	3

	
	256QAM
	5.5
	7.5
	4.5
	5.5
	6
	6
	6

	CP-OFDM
	QPSK
	1.5
	2
	1.5
	1.5
	2.5
	2.5
	2

	
	16QAM
	2
	2.5
	2
	2
	3
	3
	2.5

	
	64QAM
	4
	4
	3.5
	4
	4.5
	5
	4

	
	256QAM
	7.5
	9.5
	6.5
	7.5
	8
	8
	8



For outer allocations, 
	Outer
	
	R4-2110985
	R4-2009943
	R4-2114556
	R4-2112334
	R4-2112961
	R4-2114161
	Average

	DFT-s-OFDM
	Pi/2 BPSK
	0.5
	3
	3
	0.5
	
	
	2

	
	QPSK
	1
	3
	3.5
	1
	
	4
	2.5

	
	16QAM
	2
	4
	4.5
	2
	
	4.5
	3.5

	
	64QAM
	3
	4
	5
	3
	
	4.5
	4

	
	256QAM
	5.5
	7.5
	7
	5.5
	
	6
	6.5

	CP-OFDM
	QPSK
	3
	4
	5.5
	3
	
	5
	4

	
	16QAM
	3
	4.5
	5.5
	3
	
	5
	4

	
	64QAM
	4
	5
	6
	4
	
	5.5
	5

	
	256QAM
	7.5
	9.5
	9
	7.5
	
	8
	8.5



And for edge allocations
	Edge
	
	R4-2110985
	R4-2009943
	R4-2006639
	R4-2112334
	R4-2112961
	R4-2114161
	Average

	DFT-s-OFDM
	Pi/2 BPSK
	6.5
	5.5
	
	6.5
	
	
	6

	
	QPSK
	6.5
	5.5
	
	6.5
	
	6.5
	6.5

	
	16QAM
	6.5
	5.5
	
	6.5
	
	6.5
	6.5

	
	64QAM
	6.5
	5.5
	
	6.5
	
	6.5
	6.5

	
	256QAM
	7.5
	7.5
	
	7.5
	
	6.5
	7.5

	CP-OFDM
	QPSK
	6.5
	5.5
	
	6.5
	
	6.5
	6.5

	
	16QAM
	6.5
	5.5
	
	6.5
	
	6.5
	6.5

	
	64QAM
	6.5
	5.5
	
	6.5
	
	6.5
	6.5

	
	256QAM
	9.5
	9.5
	
	9.5
	
	8
	9



Update from GTW session of August 18
Agreement: 
· Use the average values as the starting point to derive inner and edge MPR values
· Check each value to ensure the values can be met by all possible architectures
· It does not mean to use average values for final requirement
· Consider the impact on network performance
· FFS for outer MPR values
· Consider additional margin to accommodate ET implementation, if needed.
· Adjust the edge allocation to 4 PRBs
Issue 1-1-1: Smartphone MPR for inner allocations
· Proposals:  See above
· Recommended WF
· Take average value shown in the above table for inner allocation MPR.
Issue 1-1-2: Smartphone MPR for outer allocations
· Proposals:  See above
· Recommended WF
· Take average value shown in the above table for outer allocation MPR.
Issue 1-1-3: Smartphone MPR for edge allocations
· Proposals:  See above.  Also, should edge be extended to 4 RB’s?  (R4-2114556)
· Recommended WF
· Take average value shown in the above table for edge allocation MPR.
· Please comment on whether the edge allocation should be extended to 4 RB’s.

Sub-topic 1-2 FWA MPR
By previous agreement, MPR for FWA could be different than that for smartphone.  Due to larger form factor, greater antenna isolation, and other factors, it is expected that FWA could have lower MPR than smartphone, although one company did not believe there would be a significant difference in MPR despite the higher antenna isolation.  A limited set of measurements was provided in R4-2114556 with proposals presented.
· Single APT PA PC2 emissions, 2 coupled APT PC2 PAs emissions with 10 and 20dB antenna isolation (with 4dB antenna loss for all). EVM was not reassessed as we already provided specific input at the time.
· For 2TX measurements: 
· TxD with 600ns delay after checking 150, 300, 600ns for optimum measurement accuracy
· Single layer MIMO with 90 deg phase shift after checking 0 deg (constructive), 180 deg (cancelling) and 270 deg.
· Dual layer MIMO by using an uncorrelated data stream
· QPSK CP-OFDM and DFT-s-OFDM
· Focus on 15kHz SCS (most critical guard band) for 5, 20 and 50MHz
· Edge, outer 1RB and Full, inner min and inner max to check if the regions are properly bounded as with higher PSD some regions may need to be enlarged or regions that had limitations for relative requirement in PC2 move to absolute limit in PC1.5 (we have found some of those)
· It used properly calibrated n77 PC2 APT PA at 3400MHz

The proposals in R4-2114556 have been synthesized into the following table by the moderator. 
1. Edge allocations are same as smartphone (taken from issue 1-1-3 above), but at least 6.5 dB.  Edge region extended to 4 RB’s.
2. Inner allocations improved by 1.5 to 2 dB.  Adopt 1.5 dB improvement relative to existing PC1.5 for smartphones.
3. Outer allocations improved by 1 to 2 dB.  Adopt 1.5 dB improvement.
4. Proposal 4 on higher order modulation:  The need for large additional PC1.5 back-off for inner and outer 256 QAM and 64QAM should be reassessed accounting for only RIMD contribution with priority for large form factor UE (20dB isolation).   64QAM and 256QAM inner and outer allocations may need to be left in square brackets

[image: ]
Depending on the agreement for smartphone, the FWA MPR should be ≤ smartphone MPR so might need to be adjusted.
Update from GTW session of August 18
Agreement: 
· Define the separate MPR table for FWA
· Adopt the MPR values with [ ] for FWA table, and companies are invited to check the values in this meeting.
· Adjust the edge allocation to 4PRBs
· RAN4 aims to complete the work for FWA in this meeting.

Issue 1-2: FWA MPR
· Proposals
· Edge allocation extended to 4 RB’s
· MPR as shown in the above table
· FWA MPR ≤ smartphone MPR
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 Smartphone MPR
	Company
	Comments

	Skyworks
	Issue 1-1-1: Our evaluation also covered smartphone with 10dB antenna isolation and have shown that inner allocation are no longer limited by in-band requirements in some corner case as SEM get tougher at 29dBm. 
The proposed average for inner DFT QPSK is just enough to cover our measurement which is based on APT and where ET based implementation may have more RIMD.
The proposed average for inner CP QPSK has some margin to cover our measurement which is based on APT but ET based implementation may have more RIMD.
Issue 1-1-2: 
The proposed average for outer DFT QPSK has some margin to cover our measurement which is based on APT but ET based implementation may have more RIMD. Depending whether 3RB0/4RB0 cases are considered edge or outer, the outer value may be impacted.
The proposed average for outer CP QPSK is missing 0.5dB to cover our worst case ACLR measurement. Given the value 3/4RBs edge cases are covered by outer.
Issue 1-1-3: Edge value proposed are OK but we should verify the 3RB and 4RB edge allocations are covered by outer value (should be the case for CP) or edge allocation are defined up to 3/4RBs for DFT if outer value is not sufficient.

	Vivo
	Issue 1-1-1: We support Skyworks, more RIMD of ET based implementation should be considered, the average value may not enough to cover all the scenarios.
Issue 1-1-2 and Issue 1-1-3: Deciding whether the edge allocation should be extended to 4RB should be 1st step before deciding outer and edge allocation MPR. 

	Huawei
	We’d like to give some general comments before addressing individual issues.
1) The equal-weight average method may not be applicable for defining the MPR for PC1.5 dual Tx.
Conventionally, MPR is defined based on the averaging of simulation/measurement results. However, for PC1.5 dual Tx, we’re not defining the MPR spec for a new single PA implementation. Instead, we’re using existing PC2 PAs to achieve PC1.5. In principle, any PC2 compliant PA should be able to meet the PC1.5 dual Tx requirements. Therefore the most optimistic results should be given less weight.
2) The proposed values from R4-2110985 (QC) and R4-2112334 (T-mobile) are identical and should be counted as one proposal.
3) The large margins shown in R4-2112334 may result from less compressed PA calibration point.
The data in R4-2112334 shows that large margins are obtained for BW=20MHz QPSK DFT-s-OFDM full allocation waveform @MPR=0. However, the commonly used PA calibration point would require 1 dB MPR for such waveform to barely meet the ACLR/SEM spec (i.e. the tightest margin is ~0 dB). We suspect that the large margins are achieved as a result of less compressed PA operating point.
4) The latest measurement data in R4-2114556 (SKW) is not counted for inner and edge allocations, instead early data in R4-2006639 (SKW) is used, which is more optimistic. We urge delegates to pay more attention to the measurement data in R4-2114556. For example, regarding the inner allocations:
The measurements show:
· Up to 1dB MPR for DFT-s-OFDM QPSK 2Tx 10dB isolation (but 0.5dB additional might be needed for ET RIMD based on previous RAN4 experience) vs 1.5dB
· Up to 2dB MPR for CP-OFDM QPSK 2Tx 10dB isolation (but 0.5dB additional might be needed for ET RIMD based on previous RAN4 experience) vs 3dB

Overall, we think more weight should be given to conservative measurement data so as to enable all PC2 PAs to operate in dual Tx mode to achieve PC1.5. Based on the latest measurement data as well as our analysis on the previous data, we’d accept the MPR as follows and we support the idea of extending edge allocation to 4RB0.




	
	Modulation
	MPR (dB)

	
	
	Edge
	Outer
	Inner

	DFT-s-OFDM
	Pi/2 BPSK
	6
	3
	1

	
	QPSK
	6.5
	3.5 or 4
	1.5

	
	16QAM
	6.5
	4.5
	2

	
	64QAM
	6.5
	4.5
	4

	
	256QAM
	6.5 or 7.5
	6 or 6.5
	6

	CP-OFDM
	QPSK
	6.5
	5 or 5.5
	2.5

	
	16QAM
	6.5
	5 or 5.5
	3

	
	64QAM
	6.5
	5.5
	5

	
	256QAM
	8 or 9
	8 or 8.5
	8




	Apple
	Issue 1-1-1 and Issue 1-1-2:
We would support using the results from Skyworks. 
As their results are based on APT we propose to add some margin for ET PAs as clarified in the contribution. 
Issue 1-1-3:
Would the special definition for edge allocations be defined as a note which is embedded in the MPR table? Or what are the considerations on specifying the alternative definition?

	LGE
	Issue 1-1-1, Issue 1-1-3: LGE can agree with the Moderator’ recommended MPR levels by average manner.
Issue 1-1-2: We would like to focus on Smartphone MPR for inner/edge allocations in this meeting. As the approved WF in the last meetings, the priority is Smartphone MPR for inner allocations. So we only provided the detail MPR levels for inner RB allocation in this meeting. LGE can provide additional MPR levels for outer allocations in the next RAN4 meeting.

	T-Mobile USA
	Issue 1-1-1: We support the moderator’s proposal for averaging. We don’t understand why Huawei pushing for very low MPR for 23+23 dBm = PC2, but not for 26+26 dBm = PC1.5. We should be allies in pushing for improved MPR. 
Issue 1-1-2: We support the moderator’s proposal.
Issue 1-1-3: We support the Moderator’s Way Forward

	Qualcomm
	Issue 1-1-1:  As a compromise and in the interest of completing the work item, we are ok with the moderator’s proposal for averaging.
Issue 1-1-2:  As a compromise and in the interest of completing the work item, we are ok with the moderator’s proposal for averaging
Issue 1-1-3:  As a compromise and in the interest of completing the work item, we are ok with the moderator’s proposal for averaging and to extend the edge to 4 RB’s as agreed in GTW.

	Huawei
	Following the agreement in the GTW, we use the average values as the starting point and check the latest measurement data provided by Skyworks against the starting point. We find that the average values are far too optimistic for inner and outer regions. 
Note that if Skyworks’ PA requires more back-off than the average values, it’s probably fair to say a great number of PAs in the market couldn’t meet the over-optimistic target, either. Bear in mind, we should reuse existing PC2 PAs for dual-Tx operations, not re-designing them.
As shown in the table below, the values in [] are the average values. The values outside the brackets are either direct from Skyworks’ measurements (QPSK) or based on our model prediction. Most of the values (as indicated in green) show improvement against existing PC1.5 spec.  
	
	Modulation
	MPR (dB)

	
	
	Edge
	Outer
	Inner

	DFT-s-OFDM
	Pi/2 BPSK
	[6]
	3, [2]
	1, [0.5]

	
	QPSK
	[6.5]
	3.5, [2.5]
	1.5, [0.5]

	
	16QAM
	[6.5]
	4.5, [3.5]
	2, [1.5]

	
	64QAM
	[6.5]
	5, [4]
	4, [3]

	
	256QAM
	[7.5]
	[6.5]
	[6]

	CP-OFDM
	QPSK
	[6.5]
	5.5, [4]
	2.5, [2]

	
	16QAM
	[6.5]
	5.5, [4]
	3, [2.5]

	
	64QAM
	[6.5]
	6, [5]
	5, [4]

	
	256QAM
	[9]
	[8.5]
	[8]


For the sake of progress, we’re ready to agree with the MPR for all regions as proposed above in this meeting.


	Intel
	Issue 1-1-1: We support the moderator’s proposal for averaging. 
Issue 1-1-2: We support the moderator’s proposal for averaging.
Issue 1-1-3: We support the Moderator’s Way Forward.


 
Sub topic 1-2 FWA MPR
	Company
	Comments

	Skyworks
	We thank the moderator to have summarized our input. The proposed values do cover our measurements with some margin that may be sufficient to encompass the ET higher RIMD that is helped with the higher 20dB isolation. However there is no margin to “force” lower values because of averaging artefacts from Smartphone contributions that may not have checked some corner cases.

	Huawei
	We support to extend the edge region to 4RB0.
As shown by the latest measurement in R4-2114556, only 0.5 dB difference in MPR is observed between 10 and 20 dB antenna isolation. Furthermore, as acknowledged by many companies, FWA devices could have various form factors and many of them may not achieve 20 dB isolation.
Hence we think FWA can share the MPR table for mobile devices, especially after the latter is improved.

	Apple
	In general it makes sense that FWA MPR has lower values compared to smartphone MPR. It should be considered that the proposed values from R4-2114556 are based on APT measurements. ET PAs typically require slightly increased backoff. Nevertheless, such a table could be used for a new device type specifically designed for large form factor.
Regarding the alternate definition for edge allocations: Would it be defined as a note which is embedded in the table? Or what are the considerations on specifying the alternative definition?


	 Verizon
	We support the moderator proposals! 
In additional, for FWA we agree with 20dB antenna isolation as a general requirement. For this the proposals from Skyworks and their latest measurement should be considered. We also support the further enhancements from both outer and inner allocations for FWA as indicated in the R4-2114556.
For immediately market required, the FWA type should consider the device size not small than smartphone to ensure form factors and (antenna, PCB, .., etc) isolation at this time.    

	AT&T
	We support the moderator proposal or the values in the TMUS/Qorvo Tdoc in R4-2114421. We also support continuing to look for improvements for the FWA form factor. We agree with Verizon that the FWA form factor needs to consider device size sufficient to demonstrate marked improvement in antenna/PCB isolation over smartphone assumptions.

	T-Mobile USA
	We support the proposals. 

	Qualcomm
	We would have preferred to have more data available from a larger set of companies and we believe the values can possibly be further optimized especially for larger form-factor FWA’s, but in recognition of the timeline for the work item and the need to complete the technical work, we can agree with the moderator’s proposal.

	Huawei
	Skyworks’ measurement results are the only data available for 20 dB isolation. So we check Skyworks’ observations against the proposed values list in [] in the table below.
Here’re the observations duplicated from Skyworks’ paper:
In our measurements, outer allocations need:
· Up to 2dB MPR for DFT-s-OFDM QPSK 2Tx 20dB isolation (but addition for ET RIMD must be evaluated) vs 4dB
· Up to 4dB MPR for CP-OFDM QPSK 2Tx 20dB isolation (but addition for ET RIMD must be evaluated) vs 6dB
The measurements show: (HW: for inner allocations)
· Up to 0.5dB MPR for DFT-s-OFDM QPSK 2Tx 20dB isolation (but addition for ET RIMD must be evaluated but should be small) vs 4dB
· Up to 1dB MPR for CP-OFDM QPSK 2Tx 20dB isolation (but addition for ET RIMD must be evaluated but should be small) vs 3dB
Based on the above observations, it’s clear that the QPSK inner MPR should be set to 1 dB (instead of 0) including a minimum 0.5 dB margin for ET, The inner MPR for 64QAM and 256QAM is gated by EVM, but no measurement data is available. The proposed 1.5 dB improvement is too aggressive for 64QAM, while 1 dB may be acceptable. 
For the sake of progress, no changes are proposed for the outer and edge regions. With the minor fine tuning, the proposed FWA MPR table is shown below.
	
	Modulation
	MPR (dB)

	
	
	Edge
	Outer
	Inner

	DFT-s-OFDM
	Pi/2 BPSK
	[6.5]
	[2]
	0.5, [0]

	
	QPSK
	[6.5]
	[2.5]
	1, [0]

	
	16QAM
	[6.5]
	[3.5]
	[1]

	
	64QAM
	[6.5]
	[4]
	3, [2.5]

	
	256QAM
	[7.5]
	[6]
	[6]

	CP-OFDM
	QPSK
	[6.5]
	[4.5]
	[1.5]

	
	16QAM
	[6.5]
	[4.5]
	[2]

	
	64QAM
	[6.5]
	[5]
	4, [3.5]

	
	256QAM
	[9]
	[8]
	[8]



We’d like to emphasize that the above table is targeted for FWA devices capable of >=20 dB antenna isolation; otherwise, the FWA devices should share the same MPR table with mobile UEs.

	Intel
	We support the moderators proposal.  
We also support improved isolation as a priority in simulations for FWA devices, and a performance distinguisher over smart phone sized form factors




CRs/TPs comments collection
For close-to-finalize Wis and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing 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 

	Sub topic 1-1 Smartphone MPR

	Tentative agreements:  Agreement from GTW
Agreement: 
· Use the average values as the starting point to derive inner and edge MPR values
· Check each value to ensure the values can be met by all possible architectures
· It does not mean to use average values for final requirement
· Consider the impact on network performance
· FFS for outer MPR values
· Consider additional margin to accommodate ET implementation, if needed.
· Adjust the edge allocation to 4 PRBs

Candidate options:
Recommendations for 2nd round:  Continue discussion, finalize MPR values

	Sub topic 1-2 FWA MPR

	Tentative agreements:  Agreement from GTW
Agreement: 
· Define the separate MPR table for FWA
· Adopt the MPR values with [ ] for FWA table, and companies are invited to check the values in this meeting.
· Adjust the edge allocation to 4PRBs
· RAN4 aims to complete the work for FWA in this meeting.
Candidate options:
Recommendations for 2nd round:  Continue discussion, finalize MPR values




Discussion on 2nd round (if applicable)
Sub topic 1-1 Smartphone MPR
	Company
	Comments

	Huawei
	A comparison of the moderator’s proposals on MPR for FWA and mobile is shown below.
	
	Modulation
	PC1.5 MPR (dB)

	
	
	Outer
PC2
	Outer
FWA
moderator
	Outer
Mobile
moderator
	Outer
diff
	Inner
PC2
	Inner
FWA
moderator
	Inner
mobile
moderator
	Inner
diff

	DFT-s-OFDM
	Pi/2 BPSK
	0.5
	2
	2
	0
	0
	0
	0.5
	0.5

	
	QPSK
	1
	2.5
	2.5
	0
	0
	0
	0.5
	0.5

	
	16QAM
	2
	3.5
	3.5
	0
	1
	1
	1.5
	0.5

	
	64QAM
	2.5
	4
	4
	0
	2.5
	2.5
	3
	0.5

	
	256QAM
	4.5
	6
	6.5
	0.5
	4.5
	6
	6
	0

	CP-OFDM
	QPSK
	3
	4.5
	4
	-0.5
	1.5
	1.5
	2
	0.5

	
	16QAM
	3
	4.5
	4
	-0.5
	2
	2
	2.5
	0.5

	
	64QAM
	3.5
	5
	5
	0
	3.5
	3.5
	4
	0.5

	
	256QAM
	6.5
	8
	8.5
	0.5
	6.5
	8
	8
	0



· There’re two cases where the difference is negative, i.e. mobile MPR < FWA MPR. This is definitely unreasonable;
· Almost half of the differences are 0, which means no effect of RIMD. And the rest is 0.5 dB. In the whole, it seems over optimistic.
In our view, a sufficient and consistent gap between FWA and mobile MPR should be maintained. When the antenna isolation is reduced from 20 dB to 10 dB, the required MPR is likely to increase due to RIMD. Given the extra margin needed for ET PAs, we think 1 dB gap may be suitable, i.e. Mobile MPR = FWA MPR + 1 dB for inner/outer. Otherwise, if the gap is 0/0.5 dB, one may question why two MPR tables are needed.




	Skyworks
	As discussed in the GTW we agreed to start form the averaged values proposed by the moderator and looked in detail into our measurements for smartphone (10dB isolation) and FWA (20dB isolation) and checked consistency between the two (0.5dB difference observed) and whether RIMD is taken into account between 1Tx PC2 and PC.5. furthermore we looked at contributions that have tackled the RIMD contribution for 256QAM and found that some optimization may be feasible (but not strong push) as there is no reason for EVM limited MPR should change for inner vs outer.
Here is our proposed MPR table in “Prop” column next to the proposed average and PC2 1Tx value
	Allocation
	edge
	outer
	inner

	cases
	1Tx PC2
	2Tx PC1.5 10dB Iso
	1Tx PC2
	2Tx PC1.5 10dB Iso
	1Tx PC2
	2Tx PC1.5 10dB Iso

	Modulation
	Spec
	Avg
	Prop
	Spec
	Avg
	Prop
	Spec
	Avg
	Prop

	DFT-s-OFDM
	Pi/2 BPSK
	3.5
	6
	6
	0.5
	2
	2
	0
	0.5
	0.5

	
	QPSK
	3.5
	6.5
	6.5
	1
	2.5
	2.5
	0
	0.5
	0.5

	
	16 QAM
	3.5
	6.5
	6.5
	2
	3.5
	3.5
	1
	1.5
	1.5

	
	64 QAM
	3.5
	6.5
	6.5
	2.5
	4
	4
	2.5
	3
	3.5

	
	256 QAM
	4.5
	7.5
	6.5
	4.5
	6.5
	6
	4.5
	6
	6

	CP-OFDM
	QPSK
	3.5
	6.5
	6.5
	3
	4
	4.5
	1.5
	2
	2

	
	16 QAM
	3.5
	6.5
	6.5
	3
	4
	4.5
	2
	2.5
	2.5

	
	64 QAM
	3.5
	6.5
	6.5
	3.5
	5
	5
	3.5
	4
	4.5

	
	256 QAM
	6.5
	9
	8
	6.5
	8.5
	8
	6.5
	8
	8

	Edge allocation are for LCRB= 1 to 4RB and with RBstart=0 or RBend=NRB-1



As can be seen only a few case have 0.5dB added for 64 QAM inner and CP-OFDM outer. 256 QAM values are aligned with inner values for outer and edge (if > 6.5dB)

	LGE
	We support the MPR requirements in Draft CR for inner and edge RB allocation. But we propose to add [ ] in MPR values for outer RB allocation as follow
	Allocation
	edge
	outer
	inner

	cases
	1Tx PC2
	2Tx PC1.5 10dB Iso
	1Tx PC2
	2Tx PC1.5 10dB Iso
	1Tx PC2
	2Tx PC1.5 10dB Iso

	Modulation
	Spec
	Avg
	Prop
	Spec
	Avg
	Prop
	Spec
	Avg
	Prop

	DFT-s-OFDM
	Pi/2 BPSK
	3.5
	6
	6
	0.5
	2
	[2]
	0
	0.5
	0.5

	
	QPSK
	3.5
	6.5
	6.5
	1
	2.5
	[2.5]
	0
	0.5
	0.5

	
	16 QAM
	3.5
	6.5
	6.5
	2
	3.5
	[3.5]
	1
	1.5
	1.5

	
	64 QAM
	3.5
	6.5
	6.5
	2.5
	4
	[4]
	2.5
	3
	3

	
	256 QAM
	4.5
	7.5
	7.5
	4.5
	6.5
	[6.5]
	4.5
	6
	6

	CP-OFDM
	QPSK
	3.5
	6.5
	6.5
	3
	4
	[4]
	1.5
	2
	2

	
	16 QAM
	3.5
	6.5
	6.5
	3
	4
	[4]
	2
	2.5
	2.5

	
	64 QAM
	3.5
	6.5
	6.5
	3.5
	5
	[5]
	3.5
	4
	4

	
	256 QAM
	6.5
	9
	9
	6.5
	8.5
	[8.5]
	6.5
	8
	8

	Edge allocation are for LCRB= 1 to 4RB and with RBstart=0 or RBend=NRB-1




	Ericsson
	If the final agreed MPR values will end up in a difference of only max  0.5dB between “smartphone” and “FWA” (as indicated in the draft CR) we do not see any reason for having two separate tables. Despite the agreement in the GTW.
We see no reason to come up with a signalling solution to distinguish between two MPR tables given such a small difference. We are also noting that the suggested solution of using “ModifiedMPR-Behavior” might be doable but it’s not inline with the original purpose of that parameter/I.E which was to distinguish between different MPR/AMPR between releases.
One way to overcome the 0.5 dB difference and have only one table could be to increase the lower power tolerance to -3.5 dBm. This due to the fact that MPR is part of the lower Pcmax limit and the lower tolerance (< 0) is added to the lower limit of the tolerance, which is larger for PC2. Hence the 1 dB larger tolerance for PC2 and PC1.5 can absorb small differences. Alternatively, the lower tolerance is increased to -3.5 dB for PC1.5


	Apple
	As Huawei pointed out the moderator proposal requires modification. We observe that the smartphone proposal form the Skyworks comment is consistent with their proposal for FWA. And there would be at 0.5dB gain for Edge/Inner/Outer and all modulations between both device types. If we are still going to define dedicated FWA MPR this would at least provide some kind of performance difference.

	Qualcomm
	We understand that companies are trying to ensure consistency in the requirements between FWA and smartphone and to fit the data to a logical trend.  However, we prefer to let each table stand on its own merit based on the data provided rather than to try to link the two together.

	Skyworks
	As pointed out in the draft CR the current proposal for FWA has worse MPR for outer CP-OFDM QPSK and 16QAM which not physical. Even if some inconsistencies between Samrtphone and FWA could be accepted on the basis of the 0.5dB rounding, it is not acceptable that FWA MPR is worse than smartphone MPR. this needs to be fixed.

	Huawei
	We prefer to maintain consistency between MPR requirements. Skyworks’ proposal is a well-thought solution. However, we also share similar concerns with Ericsson that 0.5 dB difference is too small to have two tables. We propose to add 0.5 dB to the outer MPR, since it’s commonly acknowledged that ET PAs need extra margin than APT PAs.

	Vivo
	We support to add 0.5dB or add [] to the outer MPR.



Sub topic 1-2 FWA MPR
	Company
	Comments

	Huawei
	As commented in sub topic 1-1, the moderator’s proposal on inner MPR values for FWA are identical to those for PC2, except for 256QAM. If the effect of RIMD is so small that no extra margin is needed for 64QAM, why 1.5 dB extra is given to 256QAM on top of the 6.5 dB back-off? We maintain our view that at least 0.5 dB margin should be given to 64QAM and there might be room for improvement for 256QAM.  For QPSK, we see signs of risk and would recommend 0.5 dB instead of 0.
For the draft CR for PC1.5 n77, n78, our preference is not to have “UE Type A/B” in the titles of the MPR tables. Instead, a note can be added to the 2nd table. For example, “The MPR is targeted for large FWA form factor capable of  ≥20 dB antenna isolation.” 
Via modifiedMPR, high performance UEs may point to the 2nd table, while small form factor FWA could use the 1st table. There’s no need to specify UE types in the titles.
Additionally, we prefer to have brackets around the MPR values, which would give companies more time to check.
	
	Modulation
	MPR

	
	
	Inner
PC2
	Inner
FWA
moderator

	DFT-s-OFDM
	Pi/2 BPSK
	0
	0

	
	QPSK
	0
	0+0.5

	
	16QAM
	1
	1

	
	64QAM
	2.5
	2.5+0.5

	
	256QAM
	4.5
	6

	CP-OFDM
	QPSK
	1.5
	1.5

	
	16QAM
	2
	2

	
	64QAM
	3.5
	3.5+0.5

	
	256QAM
	6.5
	8




	S\kyworks
	Checking for consistency between smarphone and FWA the following adjustment is done to the moderator proposed MPR “Mod” with following proposal “prop”. For easy comparison PC2 1Tx and smartphone MPR are shown. Showing that critical inner allocations benefit of 3dB higher power than PC2 and that there is a consistent 0.5dB delta between smartphone and FWA.
	
	
	1Tx PC2
	2Tx PC1.5 10dB Iso
	2Tx PC1.5 20dB Iso

	cases
	edge
	outer
	inner
	edge
	outer
	inner
	Edge
	outer
	inner

	Modulation
	Current spec
	Smartphone Prop
	Mod
	Prop
	Mod
	Prop
	Mod
	Prop

	DFT-s-OFDM
	Pi/2 BPSK
	3.5
	0.5
	0
	6
	2
	0.5
	6
	6
	2
	1.5
	0
	0

	
	QPSK
	3.5
	1
	0
	6.5
	2.5
	0.5
	6.5
	6.5
	2.5
	2
	0
	0

	
	16 QAM
	3.5
	2
	1
	6.5
	3.5
	1.5
	6.5
	6.5
	3.5
	3
	1
	1

	
	64 QAM
	3.5
	2.5
	2.5
	6.5
	4
	3.5
	6.5
	6.5
	4
	3.5
	2.5
	3

	
	256 QAM
	4.5
	4.5
	4.5
	6.5
	6
	6
	7.5
	6.5
	6
	5.5
	6
	5.5

	CP-OFDM
	QPSK
	3.5
	3
	1.5
	6.5
	4.5
	2
	6.5
	6.5
	4.5
	4
	1.5
	1.5

	
	16 QAM
	3.5
	3
	2
	6.5
	4.5
	2.5
	6.5
	6.5
	4.5
	4
	2
	2

	
	64 QAM
	3.5
	3.5
	3.5
	6.5
	5
	4.5
	6.5
	6.5
	5
	4.5
	3.5
	4

	
	256 QAM
	6.5
	6.5
	6.5
	8
	8
	8
	9
	7.5
	8
	7.5
	8
	7.5

	Edge allocation are for LCRB= 1 to 4RB and with RBstart=0 or RBend=NRB-1




	LGE
	We can accept the average MPR values for FWA form factor with 10dB Isolation as proposed MPR values in Draft CR.

	Apple
	The “UE Type B” MPR table 6.2.2-4a from the CR provides zero gain for some allocations and modulations types. We would consider to use the “2Tx PC1.5 20dB Iso” proposal from Skyworks as it provides a gap for all allocation and modulation types. Those proposals (for smartphone and FWA) could help us the finalise the FWA MPR this meeting as requested by companies.


	Skyworks
	As pointed out in the draft CR the current proposal for FWA has worse MPR for outer CP-OFDM QPSK and 16QAM which not physical. Even if some inconsistencies between Samrtphone and FWA could be accepted on the basis of the 0.5dB rounding, it is not acceptable that FWA MPR is worse than smartphone MPR. this needs to be fixed

	Huawei
	Thanks Skyworks for the thoughtful proposal. Compared with moderator’s proposal, the outer MPR has 0.5 dB reduction and the inner MPR is about the same. Compared with the PC2 MPR, the outer has only 1 dB margin and the inner has 0 dB margin for BPSK/QPSK/16QAM, only 0.5 dB margin for 64QAM.

We could accept such an optimistic MPR table for FWA as long as the UE can choose which table (FWA or smartphone) it complies with, e.g., via ModifiedMPR. However, we would insist that extra 0.5 dB is added to the outer MPR for smartphone as we have commented in sub topic 1-1. 

It seems that the 0.5 dB difference in MPR between ISO=10 dB and ISO=20 dB comes from the measurements using APT PAs. It’s widely acknowledged that ET PAs are more susceptible to RIMD. Hence we believe having 1 dB gap in outer MPR between FWA and smartphone is more reasonable than a mere 0.5 dB.



Summary for 2nd round 
There is still no consensus to reach an agreement at the end of the second round.  However, the moderator summary and proposal is shown below.  Draft CR’s to complete the work item are available and it is suggested to discuss whether these can be approved during the return-to GTW session at the end of the meeting.
· Point-by-point check done by Skyworks with proposed MPR
Let’s use this as the starting point and then address the additional concerns

· Consistency between smartphone MPR and FWA MPR
· FWA MPR <= smartphone MPR
· Delta = smartphone MPR – FWA MPR
· If Delta is < 0.5, there is little point in having separate tables
· Expect that delta >= 1 dB due to 10 dB vs. 20 dB isolation
· Moderator:  Assume delta only applies to inner and outer waveforms since edge waveforms are not impacted by assumed isolation.
· Options
· Option 1:  Define a single MPR table with the worst case (largest) MPR to enable both smartphone and FWA
· Define two tables where the values are computed according to 1 dB delta
· Option 2a:  Smartphone MPR as basis and subtract 1 dB to get FWA MPR
· Option 2b:  FWA MPR as basis and add 1 dB to get smartphone MPR
· Option 3:  If no agreement on any of these, then follow the previous agreement and specify two separate tables even if the delta is small.
Moderator proposal:  Option 3.  Option 1 does not recognize that FWA should have lower MPR.  Option 2 is a mathematical construct that throws away data in order to fit a trend.

	
	
	
	
	
	
	
	

	Option 1:  Same table applies to both smartphone and FWA.  Use the max MPR which is smartphone.

	
	
	Smartphone and FWA
	
	
	

	
	
	Edge
	Outer
	Inner
	
	
	

	DFT-s-OFDM
	Pi/2 BPSK
	6
	2
	0.5
	
	
	

	
	QPSK
	6.5
	2.5
	0.5
	
	
	

	
	16QAM
	6.5
	3.5
	1.5
	
	
	

	
	64QAM
	6.5
	4
	3.5
	
	
	

	
	256QAM
	6.5
	6
	6
	
	
	

	CP-OFDM
	QPSK
	6.5
	4.5
	2
	
	
	

	
	16QAM
	6.5
	4.5
	2.5
	
	
	

	
	64QAM
	6.5
	5
	4.5
	
	
	

	
	256QAM
	8
	8
	8
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Option 2A:  Use smartphone as basis and compute FWA by subtracting 1 dB for outer and inner

	
	
	Smartphone
	FWA

	
	
	Edge
	Outer
	Inner
	Edge
	Outer
	Inner

	DFT-s-OFDM
	Pi/2 BPSK
	6
	2
	0.5
	6
	1
	0

	
	QPSK
	6.5
	2.5
	0.5
	6.5
	1.5
	0

	
	16QAM
	6.5
	3.5
	1.5
	6.5
	2.5
	0.5

	
	64QAM
	6.5
	4
	3.5
	6.5
	3
	2.5

	
	256QAM
	6.5
	6
	6
	6.5
	5
	5

	CP-OFDM
	QPSK
	6.5
	4.5
	2
	6.5
	3.5
	1

	
	16QAM
	6.5
	4.5
	2.5
	6.5
	3.5
	1.5

	
	64QAM
	6.5
	5
	4.5
	6.5
	4
	3.5

	
	256QAM
	8
	8
	8
	7.5
	7
	7

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Option 2B:  Use FWA as basis and compute smartphone by adding 1 dB for outer and inner

	
	
	Smartphone
	FWA

	
	
	Edge
	Outer
	Inner
	Edge
	Outer
	Inner

	DFT-s-OFDM
	Pi/2 BPSK
	6
	2.5
	1
	6
	1.5
	0

	
	QPSK
	6.5
	3
	1
	6.5
	2
	0

	
	16QAM
	6.5
	4
	2
	6.5
	3
	1

	
	64QAM
	6.5
	4.5
	4
	6.5
	3.5
	3

	
	256QAM
	6.5
	6.5
	6.5
	6.5
	5.5
	5.5

	CP-OFDM
	QPSK
	6.5
	5
	2.5
	6.5
	4
	1.5

	
	16QAM
	6.5
	5
	3
	6.5
	4
	2

	
	64QAM
	6.5
	5.5
	5
	6.5
	4.5
	4

	
	256QAM
	8
	8.5
	8.5
	7.5
	7.5
	7.5

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Option 3:  Use separate tables for smartphone and FWA without trying to enforce a delta

	
	
	Smartphone
	FWA

	
	
	Edge
	Outer
	Inner
	Edge
	Outer
	Inner

	DFT-s-OFDM
	Pi/2 BPSK
	6
	2
	0.5
	6
	1.5
	0

	
	QPSK
	6.5
	2.5
	0.5
	6.5
	2
	0

	
	16QAM
	6.5
	3.5
	1.5
	6.5
	3
	1

	
	64QAM
	6.5
	4
	3.5
	6.5
	3.5
	3

	
	256QAM
	6.5
	6
	6
	6.5
	5.5
	5.5

	CP-OFDM
	QPSK
	6.5
	4.5
	2
	6.5
	4
	1.5

	
	16QAM
	6.5
	4.5
	2.5
	6.5
	4
	2

	
	64QAM
	6.5
	5
	4.5
	6.5
	4.5
	4

	
	256QAM
	8
	8
	8
	7.5
	7.5
	7.5



Topic #2: Device type signaling
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2112034

	Nokia, Nokia Shanghai Bell
	A way to distinguish FWA and smartphone with the same PC
Proposal : Use “hybrid maxUplinkDutyCycle-FWA-FR1” to distinguish PC1.5 FWA and PC1.5 smartphone. Note that Ues supporting PC1.5 FWA shall signal it as conditional mandatory.  

	R4-2112372

	Apple
	Considerations on device type signalling for PC1.5
Proposal 1: Introduce device type signalling for PC1.5 allowing to define distinct set of requirements.
Proposal 2: Use physical properties such as form-factor (e.g. impacting antenna/PCB isolation) and user-interaction (e.g. impacting SAR and MPE) to classify for certain device types. Other properties are not precluded.

	R4-2112649

	Verizon Denmark
	PC1.5 FWA device requirement
Proposal 1: Build FWA CPE RF requirements as starting point of this PC1.5 WID
Proposal 2: Make a quick decision for the device type signaling and inform this decision to RAN2.

	R4-2113663

	Ericsson
	Introduction of new power class for FR1 FWA HPUE
Proposal 1: Define a new power class, e.g. power class 1.5bis, to identify FWA HPUE’s.

	R4-2114162

	Huawei, HiSilicon
	Discussion on PC1.5 FWA device type signalling
Proposal 1: Do not define device type signalling and do not have different requirements for FWA.
Proposal 2: Apply the improved PC1.5 MPR requirements for both mobile and FWA devices if the improvement is agreed.

	R4-2114221

	Qualcomm Incorporated, Verizon
	Remaining open items for PC1.5 other than MPR
Proposal 1:  Device types A and B should be defined in this work item, roughly corresponding to smartphone and FWA.  The upper limit on number of device types is suggested to be 8.  It is suggested that these device types are only applicable to FR1.
Proposal 2:  Device type signaling is per-UE (for FR1 only).
Proposal 3:  Device type indication is independent between FR1 and FR2.

	R4-2114222

	Qualcomm Incorporated, Verizon
	LS on signaling for power class 1.5

	
	
	



Open issues summary
At the last meeting, a WF was agreed in R4-2107824 which included a tentative agreement for device type signaling according to “Option 1: Signal the device type, i.e., Type A, Type B, Type C.  A set of performance requirements would be associated with each device type” to be used as a starting point for further discussions.  In addition to option 1, several other alternatives have also been presented in this meeting as well.  One company maintains their view from the previous meeting that signaling is not necessary and requirements between smartphone and FWA should not differ.  
It is urged by one operator to make a quick decision on device type signaling and to send an LS to RAN2.  The rapporteur of the work item reminds that the completion of the work item, after already being extended, is scheduled for September 2021.  A draft LS to RAN2 on device type signaling and duty cycle capability reporting is available in R4-2114222.
Sub-topic 2-1 Device type signaling
Option 1 was tentatively agreed as a starting point after previous discussion.  Is there consensus to agree to a different option now?  If signaling is needed, the parameters of the signaling need to be agreed and LS sent to RAN2 to introduce the signaling.
Issue 2-1-1: Device type signaling options
· Proposals
· Option 1: Dedicated device type signaling (type A, type B, etc)
· Option 2: Implicit signaling by a separate MPE duty cycle capability, if developed
· Option 3: New power class to indicate FWA
· Option 4: No signaling necessary, separate requirement for FWA is not needed
· Recommended WF
· TBA
Issue 2-1-2: Device type signaling parameters
· Proposals
· If option 1 is agreed, are the following parameters proposed in R4-2114221 agreeable?  If not, please provide other alternative.  Are there other parameters that also need to be agreed now?
· Proposal 1:  Device types A and B should be defined in this work item, roughly corresponding to smartphone and FWA.  The upper limit on number of device types is suggested to be 8.  It is suggested that these device types are only applicable to FR1.
· Proposal 2:  Device type signaling is per-UE (for FR1 only).
· Proposal 3:  Device type indication is independent between FR1 and FR2.
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 Device type signaling
	Company
	Comments

	Nokia
	Issue 2-1-1: Option 2
For Option 1, at this moment, what we need to distinguish is smartphone and FWA type devices. We don’t need to introduce device type signalling since the option 2 can cover it. Hence, the option 2 is sufficient at this stage.
For option 3: this changes the meaning of PC for FR1. And in the end, if we have to deal with new device types, we have to increase the number of PCs accordingly. 
For Option 4: Option 2 can somehow cover Option 4.
Overall, at this moment, Option 2 can provide a resolution with minimum effort.
Issue 2-1-2: None of them
At least if we went with 3, it would look confusing if FR1 indicate smartphone while FR2 indicates PC equivalent to FWA like PC5.

	OPPO
	Issue 2-1-1: Device type signalingignalling options
For clarification, what’s the intention of introducing device type signalling? Usually the signalling reported by UE to NW are information that needed for BS scheduling, if this device type is needed for BS do scheduling then Option 1 is ok. And if the intention is to determine which requirements this UE is applied, then no signalling is needed and UE declaration in certification is enough.
Issue 2-1-2: Device type ignalling parameters
If signaling is intended for different BS scheduling of FWA and smartphone, does this UE type is also applied to other power classes?

	Skyworks
	Issue 2-1-1: Device type ignalling options
We do not favour using a new power class and believe that the signalling should pertain to the form factor (small vs large) and environmental restrictions (SAR vs MPE) and avoid many UE types. It should be feasible to have only two device types covering all UE styles.
Issue 2-1-2: Device type ignalling parameters
We do not see the benefit of  P1 of up to 8 device types as fundamentally the distinction is based on form factor size and SAR vs MPE. P2 and P3 are OK (given that FR2 already has device types associated with power classes)

	Vivo
	Issue 2-1-1: Device type ignalling options
Option 4. There is no clear line between compact FWA and smartphone.


	Xiaomi
	Issue 2-1-1: Device type ignalling options
Prefer option 1. Similar as FR2, the device type with different form fact should be distinguish. Compare other options, option 1 is more straightforward and future-proof.
Issue 2-1-2: Device type ignalling parameters
If device type is independent of power class. Maybe no need many device types.

	Huawei
	Issue 2-1-1: Option 4. We do not see the necessity or benefit of defining new device type signalling. And let’s not forget the tentative agreement in the last meeting:
Use Option 1 as starting point and also take MPR evaluation results into account for further discussion whether the signaling is needed.
· Understand what different requirements are needed, take the MPR evaluation into account
· Compare whether the MPR requirements will be different before discussing the signaling
· Discussion are limited to PC1.5


	Apple
	Issue 2-1-1: Device type ignalling options
Option 1: We learned during the discussion of last meeting that there is not one FWA but many different devices which can have diverse use cases, form factors, antenna, PCB isolation etc. The intention from our side is to define as less as possible FWA device types with meaningful different requirements. A possible way of classification could be made on physical properties. Such properties could be form factor as it impacts antenna and PCB isolation (affecting Tx and Rx performance). Also, we propose to include MPE/SAR considerations as it impacts scheduling. 
Issue 2-1-2: Device type ignalling parameters
Option 2 or 3: As described in Issue 2-1-1 our intention is to keep the number of FWA device types as low as possible by defining sets of meaningful different requirements which are based on physical properties and not on use case.

	Ericsson
	Issue 2-1-1: Device type ignalling options
Option 3: The background is on differentiating MPR requirements and hence related to Power output and can therefore be handled as a different Power class.
Also, a new PC aligns with FR2 Power classes that implicitly “includes” UE type. This would also most probably be the easiest solution to implement by RAN2. 


	Verizon
	Issue 2-1-1: Device type ignalling options
Option 1: we support this option, as well as the values specified in R4-2114221. 
Option 3: this could be as our backup option in case if additional delay is created.  

Issue 2-1-2: Device type ignalling parameters
Option 2: Keep the number of FWA device types by defining sets of meaningful different requirements which are based on physical properties


	AT&T
	Issue 2-1-1: Device type ignalling options
We support Option 1.
Issue 2-1-2: Device type ignalling parameters
We are OK with the parameters proposed in R4-2114221. However, we would like to see that the device types are kept generic at this time until we can properly assess the classifications. It may be premature to indicate that device type B applies to FWA when there may be a need for multiple FWA device types depending on physical properties.

	LGE
	Issue 2-1-1: Device type ignalling options
We think that this capability signalling is needed to distinguish the FWA type A, B and C. Why need to distinguish smartphone type UE. So it is unclear to define the device type capability.

	CMCC
	Issue 2-1-1: Device type ignalling options
We support Option 1.


	Samsung
	Issue 2-1-1: Device type ignalling options
Option 2 based on the Topic #3 discussion. We are not sure which device type can be introduced in the future. RAN4 does not have to define other UE types that no one knows for this WI in FR1. In our understanding, we would better to focus on the FWA which has been discussed during this WI. 
Issue 2-1-2: Device type ignalling parameters
Option 1 is also acceptable for us if the discussion can converge on it given the market urgency as noted in R4-2112649. Then, we are OK moderator’s proposal.

	T-Mobile USA
	Issue 2-1-1: We support option 1 or 3. We
Issue 2-1-2: We don’t think that max duty cycle will be needed for FWA to meet safety requirements. This FCC Office of Engineering and Technology paper says that devices that are at least 20 cm from a human body are expected to meet emissions safety requirements with 34 dBm for sub GHz and 36 dBm for 2.5 GHz.
https://www.fcc.gov/Bureaus/Engineering_Technology/Documents/bulletins/oet65/oet65c.pdf
[image: ]


	Qualcomm
	Issue 2-1-1: Device type ignalling options
We prefer option 1 and encourage companies to adopt this option, agree on the parameters, and send an LS to RAN2 to inform the requested actions.
Issue 2-1-2: Device type ignalling parameters
Support the proposals, but for P1, the number of devices types can be further discussed based on comments from other companies.  In addition to the current needs (smartphone, FWA), we should consider future compatibility in deciding the maximum number of device types that can be ignallin.

	Nokia
	Issue 2-1-1: Device type ignalling options
Option 2 or modifiedMPR(if the difference of smartphone and FWA requirements is only MPR).
We really would like to understand why now we need this device type ignalling if we just would like to differentiate FWA and smartphone with the same PC1.5? 
If in the future, we see some devices types which have completely different requirements even with the same PC, we understand the necessity of the discussion. But this WI’s objective is introduction of FWA and smartphone PC1.5, we don’t see the necessity of additional signalling “at this stage”. 

	Huawei
	Issue 2-1-1: Option 4.
We share similar concerns with Nokia. It’s totally unclear what to be signalled while some companies push for signalling design.
For the sake of progress, we have compromised in the GTW that separate MPR table may be defined for FWA. A note should be added to the table, saying that the MPR is targeted for FWA with >=20 dB antenna isolation. As also suggested by Nokia, modifiedMPR can be used by the UE to inform the network which MPR table it complies with.
This is a ready-made solution and no need for new signalling design, which is perfect for the completion of the WI in this meeting.


 
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 

	Sub topic 2-1 Device type signaling

	Although a majority of companies expressed a preference to define a new device type signaling, consensus was not achievable.  Other companies felt that new signaling was not needed and that modifiedMPR-Behavior or a new power class could solve the problem without the need to introduce new signaling.  If a need is later identified (besides MPR), the signaling could be discussed then.
Tentative agreements: Separate MPR table for FWA
Candidate options:  Use ModifiedMPR-Behavior to point to the FWA MPR table
Recommendations for 2nd round:  Finalize the details on usage of modifiedMPR-Behavior including whether it is mandatory or optional, if/how restrictions should be applied, etc.

	
	



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Sub topic 2-1 Device type signaling
	Company
	Comments

	Huawei
	We support the moderator’s proposal of using ModifiedMPR-Behavior to point to different MPR tables.

	Skyworks
	We still believe that defining device type would have been beneficial as it could have applied to different parts of the spec. for the purpose of pointing at MPR tables, using ModifiedMPR fits the purpose and we would assume that default (no signaling) should point at the smartphone MPR table. In the CR the two table should be more explicit about the form factor though.

	Nokia
	If we’d like to differentiate not MPR itself, but rather device types, we need to add a NOTE like “The implementation is targeted for FWA form factor” as we have done for 4Rx since a smartphone whose performance can meet MPR targeted for FWA may be able to meet the MPR. 

	OPPO
	ModifiedMPR-behavior is ok.

	LGE
	Support Moderator proposal to use modifiedMPR-Behavior bit to different MPR table. RAN4 do not define the capability signalling to distinguish FWA type and smart phone type UE when RAN4 only define two type MPR requirements.

	Apple
	To our understanding defining device types would provide a more overarching solution for FWA types and is therefore our preferred solution. While specifying modifiedMPR behavior could technically work it deviates from its original intended use case and is therefore not the best way to maintain a well-defined spec.

	Intel
	We feel there is a longer term value for FWA in defining a device type than in using a modifiedMPR table.

	Qualcomm
	We can accept the proposal of using modifiedMPR-Behavior for now as the only difference in requirements between smartphone and FWA is the MPR.  However, we would like to keep the option open in the future to enable a device type distinction if other requirements need to be differentiated or some other reason is identified.  In the draft CR, there is a note that either bit 0 or bit 1 shall be set.  Nokia questioned the need for this condition.  The reason is that the Rel-17 UE is mandated to support exactly 1 of the MPR tables (either smartphone or FWA) from the 17.3.0 spec.  On the other hand, a Rel-16 UE may set one of these bits if it supports the updated MPR, but to maintain backward compatibility, it should also be allowed to set none of these bits if it can only support the MPR from version 17.2.0 and prior.  This was our thinking, but other suggestions are welcomed.

	Skyworks
	To further clarify our position, we support that RAN4 defines a minimum set of devices types based on form factor and SAR vs MPE aspects which would allow to better identify specification aspects where we have many notes calling for FWA, vehicules…. In the end there are mainly two charracterists that guides requirements in FR1: form factor size and resulting number and isolation of antennas (and associated with better PCB isolation) and whether SAR or MPE applies. Since there ws a consensus that this would be needed for PC1.5 MPR we prefer that this specific signaling is used rather than modified MPR.

	Huawei
	We support the use of modifiedMPR and adding notes to the MPR table claiming “The MPR values are targeted for large FWA form factor”. This is because we haven’t seen better solutions that can address our concerns.
As pointed out before, FWA devices may have various physical sizes. Not all of them can meet 20 dB antenna isolation. On the other hand, a high performance smartphone may achieve superior MPR. Via modifiedMPR, the smartphone can point to the FWA MPR table, and the slim FWA device can point to the smartphone MPR table. The flexibility is there.
Regarding the signaling bits definition, we share similar concern with Nokia. In our view, if the modifiedMPR IE is absent, the UE complies with the old MPR table as in Rel-16. If it’s signaled, one of the bit must be set to 1. Can’t think of a reason why a UE would send an all 0 IE to the network. However, the current wording only allow bit 0 and 1, and would forbid the use of the rest of the bits in the future. Hence it need to be either removed or revised.

	AT&T
	We prefer to have the flexibility to define device types based on operational needs and have signalling to identify said device types. Utiilizing modifiedMPR-Behavior at this point is an acceptable short-term solution but it should not preclude the adoption of a device type indication since in the future there may be the need for different requirements other than MPR.


Summary for 2nd round 
There is still no consensus to reach an agreement at the end of the second round.  However, the moderator summary and proposal is shown below.  Draft CR’s to complete the work item are available and it is suggested to discuss whether these can be approved during the return-to GTW session at the end of the meeting.
Option 1:  Use modifiedMPR-Behavior
Allows the ability to index different MPR tables according to UE design, form factor, etc.
Option 2:  Create a new IE for device type (type A, type B, etc)
Allows flexibility to differentiate not only MPR but other specs also
Option 3:  No signalling at this time
If a single MPR table is adopted, then there might not be a need for any signaling

Moderator proposal:  Option 1 will allow us to point to different MPR tables.  It does not preclude future definition of a new IE if a need to differentiate other requirements is identified. 

Topic #3: FWA MPE handling
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2112969

	Samsung
	MPE handling for FR1 high power FWA UE
Proposal: A new signalling can be introduced for the high power FWA UE in FR1 to mitigate the impact of the MPE requirement as option 3 in Table 5 above.

	R4-2113000

	vivo
	Discussion on FWA MPE handling
Proposal 1: Considering different form factors of FWA and there is no clear line between FWA and smartphone propose to adopt the FR1 maxUplinkDutyCycle-PC2-FR1 for FWA.
Proposal 2: To reduce the restriction for the PC1.5 UE, the range of maxUplinkDutyCycle-PC2-FR1 is proposed to extend to n200.     

	R4-2113907


	OPPO
	R17 on PC1.5 FWA SAR
Proposal 1:         It is proposed to define maxUplinkDutyCycle-FWA-FR1 specifically for PC1.5 FWA with value range from 20% to 100%.


	R4-2114221

	Qualcomm Incorporated, Verizon
	Remaining open items for PC1.5 other than MPR
Proposal 4:  Adopt the hybrid maxUplinkDutyCycle-FWA-FR1 with default value of [100%].

	R4-2114222

	Qualcomm Incorporated, Verizon
	LS on signaling for power class 1.5



Open issues summary
In the WF of R4-2107825, option 1 and option 3 were identified
Option 1: Adopt the FR1 maxUplinkDutyCycle-PC2-FR1
Option 3: Adopt the hybrid maxUplinkDutyCycle-FWA-FR1
There appears to be roughly equal support for both options at the beginning of this meeting.  A decision should be made and LS sent to RAN2 to inform them of the details.
Sub-topic 3-1 FWA duty cycle capability signaling
Issue 3-1: FWA duty cycle capability signaling
· Proposals
· Option 1: Adopt the FR1 maxUplinkDutyCycle-PC2-FR1
· Option 3: Adopt the hybrid maxUplinkDutyCycle-FWA-FR1
· Recommended WF
· Decide on an option and identify the parameters, range of values, default, etc.
· LS to RAN2
Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1 FWA duty cycle capability signaling
	Company
	Comments

	Nokia
	Issue 3-1: Option 32 

	OPPO
	Option 3. Adopt the hybrid maxUplinkDutyCycle-FWA-FR1

	Vivo
	Option 1. In some cases, the SAR of FWA is also need be verified, reusing smartphone SAR solution (maxUplinkDutyCycle-PC2-FR1) may be better.

	Xiaomi
	Option 3

	Huawei
	We’d like to acknowledge the point raised by Vivo. It’s true that the key difference between FWA and smartphone is not the physical size, but the user interaction instead. For a USB dongle type FWA, it needs to comply with SAR when connected to a laptop; but MPE may be more relevant when connected to a desktop PC. In other words, a FWA UE may need to comply with both SAR and MPE. Hence the UE needs to report the smaller duty cycle that satisfy both requirements.
We’d like to raise attention to two other points, i.e. IE value range and default value/fallback behavior.
The range of maxUplinkDutyCycle-PC2-FR1 is {n60, n70, n80, n90, n100}. After multiplying by 0.5, the range for PC1.5 is {n30, n35, n40, n45, n50}, plus the default value of n25. The upper limit may be too small for, say outdoor CPEs. On the other hand, the proposed new IE (maxUplinkDutyCycle-FWA-FR1) has a range of {n20 to n100}.
Since P-MPR is the baseline, the fallback should be P-MPR is the IE is not signaled. In this case, the network would expect power back-off from UE. If the default value is set to n100, strictly speaking, it means that the UE is able to Tx at max power full time and the network would expect no power back-off from UE. Therefore, similar to the discussions in PC2 NR-CA SAR, a new value of “full duty” could be introduced to indicate full time transmission with potential back-off, i.e. P-MPR.
In summary, our preference at this stage is option 3 with added default value. But we’re open to further discussions.

	Verizon
	Option 3: we support adopting the hybrid maxUplinkDutyCycle-FWA-FR1

	AT&T
	Issue 3-1: We have a preference to Option 3.

	LGE
	Issue 3-1: 
Prefer Option 3.

	CMCC
	Option3

	Samsung
	Issue 3-1: FWA duty cycle capability signaling
Option 3 as proposed in our paper. We also think RAN4 should decide the parameters, range of values, default value for the CR and the LS as early as possible based on the option 3 in our paper to meet the WI time plan.

	T-Mobile USA
	Issue 3-1: None of the above. As we stated above, we don’t think that max duty cycle will be needed for FWA to meet safety requirements. This FCC Office of Engineering and Technology paper says that devices that are at least 20 cm from a human body are expected to meet emissions safety requirements with 34 dBm for sub GHz and 36 dBm for 2.5 GHz.
https://www.fcc.gov/Bureaus/Engineering_Technology/Documents/bulletins/oet65/oet65c.pdf
[image: ]


	Qualcomm
	Issue 3-1: FWA duty cycle capability signaling
We can agree with Option 3.  But to reflect the comments from vivo and Huawei that some FWA devices may also need to meet SAR instead of (or in addition to?) MPE, then maybe we should allow the FWA UE to signal both parameters.  The basestation, if it implements the feature, should perhaps then schedule according to the smallest of the two signaled parameters to ensure both capabilities are met.  In response to T-Mobile’s comment, since this duty cycle signaling is general to PC 1.5 that may be deployed outside of the US, it may be beneficial to include such signaling even if not necessary for FCC.

	Nokia
	Issue 3-1: FWA duty cycle capability signaling
TO: TM-US
Would there be any issues for FWA devices to signal uplink duty cycle in US? If PC1.5 FWA devices can be used in some other countries where duty cycle is necessary, shouldn’t we allow for the devices to signal duty cycle if it does not impact network in US? 

	Huawei
	Issue 3-1: FWA duty cycle capability signaling
Option 3 with default set to full_duty.
The benefits are: a) full_duty doesn’t need to be included in the value range; b) P-MPR becomes the default method without any signalling.
To: TM-US
Added on the comments by Nokia and QC, 36 dBm is EIRP. If the antenna gain is 7 dBi, the power at the antenna connector is 29 dBm (i.e. PC1.5). Given the variation of antenna gain as well as tx power tolerance, duty cycle may be needed. This issue has been analysed in Huawei and Samsung’s paper in previous meetings.


 
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 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 

	Sub topic 3-1 FWA duty cycle capability signaling

	Tentative agreements:  Majority of companies favored new MPE IE, but no consensus was reached
Candidate options:
1. New MPE IE only for FWA
2. New MPE IE and existing SAR IE for FWA
3. No signaling of duty cycle is needed
Recommendations for 2nd round:  Finalize signaling option.



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Sub topic 3-1 FWA duty cycle capability signaling
	Company
	Comments

	Huawei
	We support option 1 to define maxUplinkDutyCycle-FWA-FR1 for MPE compliance. The default solution should be P-MPR if the signaling is absent.

	OPPO
	Option 1.

	Vivo
	Option1 and Option2 are both OK. 
There are 2 types of measurements for the RF exposure compliance. For the high-power device (i.e. PC1.5), which measurement to be used only depends on the separate distance between the radiating part of device and human body in the typical use scenario, instead of the singling IE or the device type. And in our understanding, SAR compliance is usually more difficult than MPE compliance, because of the shorter separate distance and more RF energy absorbing by human body. If a device works within 200mm of human body in typical use scenario, only SAR compliance is needed.
Defining maxUplinkDutyCycle-FWA-FR1 for MPE/SAR compliance or defining maxUplinkDutyCycle-FWA-FR1 for MPE compliance and reusing existing SAR IE for SAR compliance all should be OK.

	LGE
	For FWA form factor, we can support option1.

	Qualcomm
	Either option 1 or option 2 is ok.  However, if option 1 is chosen, then we need to understand how it would be identified if there is no device type signaling.  How would we know whether the UE reported MPE IE or whether it reported SAR IE and which one should apply.  It may be possible to use modifiedMPR, but then as commented by other companies, we are truly extending the intended use of modifiedMPR too far and a dedicated device type signaling might be a better choice.  If option 2 is chosen, then this is not an issue since both MPR and SAR IE’s would be checked and the lesser of the two is effectively applied.
In the draft CR, a complicated set of conditions is defined for PC fallback depending on the various reported duty cycles.  Huawai questioned why there was a need to define these conditions for PC2 in the context of this PC1.5 work.  The reason is that the fallback is multi-step.  In other words, depending on the duty cycle, the PC1.5 UE might fallback to PC2 or to PC3.  For example, slightly higher than 25% might trigger fall back to PC2 while higher than 50% would trigger fallback to PC3.  Thus, there is a need to define PC2 conditions as well.  But we are open to suggestions on how to improve this section.

	Skyworks
	If a MPE IE is defined it should not be restricted to FWA, it could apply to V2X, vehicule mounted equipment like safety….

	Huawei
	In our view, defining new MPE IE does not prevent the use of the existing SAR IE. After all, it’s the UE’s responsibility to ensure MPE and SAR compliance. The network does not and cannot decide which regulation is in effect. It’s expected that the UE makes a decision and report only one IE. In the unlikely event when the UE reports both, it’s expected that the network always apply the smaller duty cycle. Maybe we misunderstood the intention of option 2 in the beginning. With clarification, option 2 is acceptable.
Regarding the IE name, we tend to agree with Skyworks. Maybe it can be revised to: maxUplinkDutyCycle-MPE-FR1 or something better.
Regarding the draft CR, thanks Qualcomm for the clarification. We’re ok with your changes to the PC2 section. However, as to the treatment when the signaling is absent, we prefer that the default is to apply PC1.5 requirements and rely on the P-MPR by the UE. This also seems to be the consensus in the 1st round.

	Nokia
	Comment on R4-211xxxx Draft CR to 38.101-1:  Introduction of PC1.5 in Bands n77 and n78
Nokia: Do we need the 1st row of the modifiedMPR table? modifiedMPR itself is an optional so that smartphone UE does not need to send anything on modifiedMPR. If we go with it, we can leave the 2nd row with changing “1” into “0” and can remove “Either bit 0 or bit 1 shall be set to 1”


Summary for 2nd round 
There is still no consensus to reach an agreement at the end of the second round.  However, the moderator summary and proposal is shown below.  Draft CR’s to complete the work item are available and it is suggested to discuss whether these can be approved during the return-to GTW session at the end of the meeting.
Option 1:  New MPE IE only for FWA
	If MPE duty cycle is exceeded, then P-MPR is assumed
Option 2:  New MPE IE combined with existing SAR IE for FWA
Both a new MPE IE and the existing SAR IE are combined with an “OR” function; if either is exceeded, then power class fallback
Option 3:  No signaling of duty cycle is needed

Moderator proposal:  Option 2 seems to offer the greatest flexibility.  Option 1 might require device type signaling; otherwise, how would the basestation know whether to look for MPE IE (for FWA) or SAR IE (for smartphone).  
Option 3 can also be considered at this time if there is no consensus (the preference is to select an option by consensus, not an option due to lack of consensus!)  Duty cycle signaling could be added in the future as an enhancement if option 3 is chosen.

Topic #4: MSD
Moderator note:  This topic is closed as all documents have been withdrawn.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2113424

	Huawei, HiSilicon
	CR for 38.101-3 to introduce the missing MSD requirements (Rel-16) 
Moderator note:  Document is withdrawn

	R4-2113426

	Huawei, HiSilicon
	CR for 38.101-3 to specify the MSD requirements for ENDC combinations (Rel-17) 
Moderator note:  Document is withdrawn



Topic #5: A-MPR for PC2 Band n39
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2111741

	Qualcomm Incorporated
	PC2 A-MPR for NS_50 on n39
Moderator note:  Document cannot be opened.  A revision should be requested or the document withdrawn.

	R4-2111768

	Nokia, Nokia Shanghai Bell
	n39 PC2 A-MPR for NS_50
Proposal : For NS_50, 25 or 30 MHz CBW requires A-MPR only for wider transmission bandwidth while 40 MHz CBW requires A-MPR for both small and large RBs allocation. Specific proposals are summarized in Table 1 and 2.

	R4-2111769


	Nokia, Nokia Shanghai Bell
	Backward compatibility of an NS for n39 A-MPR for CBW < 25 MHz
Proposal 1: For CBW ≤ 15 MHz, no A-MPR is required regardless of modulation, PC, waveform and SCS.
Proposal 2: For CBW of 20 MHz, A-MPR is required as shown in Table 1 for PC3 and 2 for PC2, respectively.

	R4-2112361

	Apple
	Considerations and A-MPR results for PC2 n39
Proposal 1: Use allocations regions found in Table 1 for 10MHz, 15MHz and 20MHz CBW NS_50.
Proposal 2: As DFT-s-OFDM for 16QAM has 3dB A-MPR in region A8 and Table 2, it should be considered to also provide 3dB for 64QAM.

	R4-2114181

	Huawei, HiSilicon
	A-MPR for n39 NS_50 PC2
Proposal 1: For BW>20MHz, agree the A-MPR requirements as proposed in the WF[4], which are duplicated in Table 3 and 4.
Proposal 2: Update NS_50 to include BW≤20MHz.
Proposal 3: For BW≤20MHz, define the PC2 A-MPR regions and values as in Table 5 and 6.

	R4-2114207

	Huawei, HiSilicon, CMCC
	Draft CR to TS 38.101-1: Addition of PC2 A-MPR for NS_50



Open issues summary
Sub-topic 5-1 NS_50 applicability
Issue 5-1: NS applicability to smaller channel bandwidths
· Proposals
· Option 1: Extend NS_50 to apply to 5, 10, 15, and 20 MHz channel bandwidths
· Option 2: Do not apply NS_50 to smaller bandwidths
· From R4-2111769:  Observation 4: Applying A-MPR to CBW ≤ 20 MHz from now on requires distinguishing legacy and new UEs via UE capability, e.g., modifiedMPR-Behavior. And this accompanies additional complexity in terms of specifications and operations.
· Recommended WF
· TBA
Sub-topic 5-2 A-MPR
Issue 5-2: A-MPR
· Proposals
· Agree on A-MPR based on companies simulation results and proposals
· Recommended WF
· TBA
Companies views’ collection for 1st round 
Open issues 
Sub topic 5-1 NS_50 applicability
	Company
	Comments

	Nokia
	It depends. We’d like to hear views from operators.
If we go with option 1, an appropriate measure should be taken. Otherwise, we don’t agree with the option 1.

	Huawei
	We support Option 1. The additional emission requirements signaled by NS_50 is not new for BW<=20MHz. PC3 UEs may rely on RB restrictions to meet the “block edge mask”, while PC2 UEs may use A-MPR. The UE power class is known to the network. So we might not have NBC issue here.
To minimize the changes, we can even consider keeping the RB restrictions in the modified NS_50.

	CMCC
	We prefer Option 1.

	Qualcomm
	Restriction of transmission BW alone cannot cover for the AMPR required for the 20MHz BW due to AMPR of low LCRB. If NS_50 is not used for lower channel BWs <=20MHz, then RB allocation needs to be restricted such as reduced RBs and the RB position for 20MHz and restricted LCRB for 15MHz. We did not find AMPR required for 5MHz and 10MHz BWs.

	Huawei
	As per our simulations, 5MHz may need about 0.5 dB extra on top of MPR. We’re OK to exclude 5MHz but would like to keep the rest for AMPR.


 
Sub topic 5-2  A-MPR
	Company
	Comments

	Nokia
	Before just agreeing values by selecting some middle ground, we need to identify where the big difference comes from among companies.

	Huawei
	As pointed out previously, Nokia’s results were obtained with a PA calibration point of MPR=0.5 dB, i.e. less compressed. We suspect this is one of the reasons for optimistic results. We also notice that Qualcomm has provided measurement data as well as simulation results in this meeting, which are more or less in line with our observations.
We’d like to work with all interested companies offline to find a compromise for the final A-MPR.

	Qualcomm
	We are not sure of AMPR required for 5M and 10M BWs. We feel WF underestimated A2 and A8 for other BWs.

	Huawei
	As commented above, we’d like to have AMPR for >= 10MHz. In view of QC’s latest measurements, we’re open to further discuss A2 and A8. We’d like to volunteer to draft a WF on the A-MPR issue. Alternatively we can discuss the draft CR directly.

To moderator: we’d like to request a revision for our draft CR.
R4-2114207 Draft CR to TS 38.101-1: Addition of PC2 A-MPR for NS_50


 
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 

	Sub-topic#1
	Tentative agreements: 
· A-MPR or RB restriction required for 10, 15, and 20 MHz channels
Candidate options:
Option 1.  Extend NS_50 for 10, 15, and 20 MHz considering backward compatibility using modifiedMPR-Behavior
Option 2.  Restrict RB allocation for lower channel bandwidths without the need for modifiedMPR
Recommendations for 2nd round:
Discuss and agree how to treat NS_50 and A-MPR including additional A-MPR for A2 and A8 if justified.  Draft CR is revised if agreement can be reached.



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Sub topic 5-1 NS_50 applicability and A-MPR
	Company
	Comments

	Qualcomm
	Made edits to the draft WF.
· Regarding A4. Our sims show 3.3-4.0dB. Our measurements are indicating 4dB, so there needs to be margin. We can’t agree to lower than 4dB for the new A5 or the existing A8.
· Added new column A7 for 40MHz BW. If you look at our simulations, there needs to be 1dB more AMPR than A4. Corrected the region definition in 1 row.
· For 15MHz, modified peak AMPR to A3 instead of A4, so it pretty much follows the 20MHz, as indicated by our measurements.


	
	



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

	Revision of R4-2114207 Draft CR to TS 38.101-1: Addition of PC2 A-MPR for NS_50
	Company A

	
	Company B

	
	



Summary for 2nd round 
Although the comments were not included in this summary file, it appears that there is still disagreement among the companies on A-MPR values.  Even the latest compromise proposal has the entire A-MPR table in square bracket.  Depending on the urgency to complete the CR’s this meeting, the moderator suggests continuing the discussion next meeting.  
The feedback from the proponent is that the work item is scheduled to complete in September so they would like to try to agree to the Way Forward and draft CR this meeting.  As such, the moderator recommends treatment in the GTW return-to if time is available.
Agreement was able to be reached in offline discussion, so GTW is no longer needed.  Thanks to all!
Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on remaining topics for PC 1.5 for smartphone and FWA
	Verizon
	Smarphone MPR, FWA MPR, device type signaling, and MPE duty cycle signling

	Draft CR to 38.101-1:  Introduction of PC1.5 in Bands n77, n78, and n79
	Qualcomm Incorporated
	

	WF on NS_50 and A-MPR for Band n39
	Huawei
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2111741
	PC2 A-MPR for NS_50 on n39
	Qualcomm Incorporated
	Revised to R4-2114696
	Originally uploaded document was corrupted.

	R4-2114696
	PC2 A-MPR for NS_50 on n39
	Qualcomm Incorporated
	Noted
	

	R4-2111768
	n39 PC2 A-MPR for NS_50
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2111769
	Backward compatibility of an NS for n39 A-MPR for CBW < 25 MHz
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2112034
	A way to distinguish FWA and smartphone with the same PC
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2112334
	Measurements for PC1.5 MPR
	T-Mobile USA
	Noted
	

	R4-2112361
	Considerations and A-MPR results for PC2 n39
	Apple
	Noted
	

	R4-2112372
	Considerations on device type signalling for PC1.5
	Apple
	Noted
	

	R4-2112649
	PC1.5 FWA device requirement 
	Verizon Denmark
	Noted
	

	R4-2112961
	Analysis MPR for inner region and EVM based on reverse IMD for PC1.5
	LG Electronics Inc.
	Noted
	

	R4-2112969
	MPE handling for FR1 high power FWA UE
	Samsung
	Noted
	

	R4-2113000
	Discussion on FWA MPE handling
	vivo
	Noted
	

	R4-2113424
	CR for 38.101-3 to introduce the missing MSD requirements (Rel-16)
	Huawei, HiSilicon
	Withdrawn
	

	R4-2113425
	CR for 38.101-3 to introduce the missing MSD requirements mirrorCR
	Huawei, HiSilicon
	Withdrawn
	

	R4-2113426
	CR for 38.101-3 to specify the MSD requirements for ENDC combinations (Rel-17)
	Huawei, HiSilicon
	Withdrawn
	

	R4-2113663
	Introduction of new power class for FR1 FWA HPUE
	Ericsson
	Noted
	

	R4-2113907
	R17 on PC1.5 FWA SAR
	OPPO
	Noted
	

	R4-2114161
	MPR for PC1.5 mobile UEs
	Huawei, HiSilicon
	Noted
	

	R4-2114162
	Discussion on PC1.5 FWA device type signalling
	Huawei, HiSilicon
	Noted
	

	R4-2114181
	A-MPR for n39 NS_50 PC2
	Huawei, HiSilicon
	Noted
	

	R4-2114207
	Draft CR to TS 38.101-1: Addition of PC2 A-MPR for NS_50
	Huawei, HiSilicon, CMCC
	Revised
	

	R4-2114221
	Remaining open items for PC1.5 other than MPR
	Qualcomm Incorporated, Verizon
	Noted
	

	R4-2114222
	LS on signaling for power class 1.5
	Qualcomm Incorporated, Verizon
	Revised 
	To RAN2
Placeholder in case it’s needed

	R4-2114421
	Measurements for PC1.5 MPR
	T-Mobile USA, Qorvo
	Noted
	

	R4-2114556
	PC1.5 MPR evaluation for FWA
	Skyworks Solutions Inc.
	Noted
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	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2114927
	Draft CR to 38.101-1:  Introduction of PC1.5 in Bands n77 and n78

	Qualcomm Incorporated
	GTW return-to
	Need a formal CR to close WI

	R4-2114887
	Draft CR to 38.101-1:  Introduction of PC1.5 in Bands n79

	Qualcomm Incorporated
	GTW return-to
	Need a formal CR to close WI

	R4-2114888
	Draft CR to 38.101-1:  PC 1.5 MPR for Band n41
	Qualcomm Incorporated
	GTW return-to
	Need a formal CR to close WI

	R4-2114926
	WF on remaining topics for PC 1.5 for smartphone and FWA
	Verizon
	GTW return-to
	

	R4-2114928
	WF on NS_50 and A-MPR for Band n39
	Huawei
	Agreeable
	

	R4-2114930
	Draft CR to 38.101-1:  Addition of PC2 A-MPR for NS_50
	Huawei, HiSilicon, CMCC
	Agreeable
	Need a formal CR to close WI

	R4-2114929
	LS on signaling for power class 1.5
	Qualcomm Incorporated
	GTW return-to
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Contact information
	Company
	Name
	Email address

	Nokia
	Hiromasa Umeda
	hiromasa.umeda@nokia.com

	Skyworks Solutions Inc.
	Dominique Brunel
	dominique.brunel@skyworksinc.com

	AT&T
	Ron Borsato
	ronald.borsato@att.com

	Vivo
	Ziqi Liu
	liuziqi@vivo.com
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2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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Transmitters using indoor
antennas that operate at 20 cm
or more from nearby persons.

If the MPE distance is greater than that required
for normal operation of the device, operating
instructions, warning instructions and/or warning
labels may be used to ensure compliance by
indicating the minimal separation distance to
comply with MPE limits.

If the antennas are professionally installed to

ensure compliance, warning instructions and
warning labels are not necessary.

Transmitters operating at 2.5 W EIRP (1.5 W
ERP) or less at 915 MHz, or at 4 W EIRP (2.4 W
ERP) or less at 2450 MHz, generally are not
expected to exceed MPE limits when nearby





