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Introduction
Briefly introduce background, the scope of this email discussion and provide some guidelines for email discussion if necessary.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: 22 April 2020 5:00 pm UTC
· 2nd round: 29 April 2020 5:00 pm UTC

Topic #1: PC 1.5 inra-band EN-DC
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003015
	CMCC
	Draft CR_for Alloc_aware_ENDC_MPR for 38.101-3

	R4-2003247
	LG Electronics Polska
	A-MPR for PC1.5 intra-band EN-DC
Observation 1: The measurement setup of a total sum power of 26dBm or 23dBm at each antenna connector was used to develop the A-MPR for PC2 intra-band EN-DC in Rel-15.
Observation 2: Although Rel-15 A-MPR for PC2 intra-band EN-DC can cover both architecture options (1. 23dBm+23dBm 2. 26dBm+26dBm), there was no measurement result for the architecture option of 26dBm + 26dBm when developed A-MPR for PC2 intra-band EN-DC in Rel-15 and all the measurement results are based on the architecture option of 23dBm +23dBm.
Observation 3: The architecture option of 23dBm + 23dBm can be used as baseline for PC2 intra-band EN-DC in Rel-15 if the same PA at NR side is shared between PC2 UL-MIMO (23dBm +23dBm) and EN-DC.
Observation 4: For PC1.5 requirements, the architecture option of 26dBm +26dBm can be used as baseline in Rel-16.
Observation 5: Since Rel-15 A-MPR for PC2 has been developed based on the architecture option of 23dBm + 23dBm, Rel-15 PC2 A-MPR cannot be reused for PC1.5.
8.3 A-MPRtot and A-MPRIM3 in TS38.101-3
Observation 6: A-MPRtot is relative to PC2 EN-DC which is a total sum power of 26dBm between LTE and NR.
Observation 7: The A-MPRIM3 in 6.2B.3.1.2.1 and 6.2B.3.1.2.2 are applied relative to two architecture options of 23dBm + 23dBm and 26dBm + 26dBm.
Observation 8: A-MPRtot is always 3dB below A-MPRIM3 when PPowerClass,E-UTRA = 26dBm and PPowerClass,NR = 26dBm and this implies that 0dB A-MPRtot means 3dB A-MPRIM3 on each RAT.
Observation 9: A-MPRtot and A-MPRIM3 are always the same when PPowerClass,E-UTRA = 23dBm and PPowerClass,NR = 23dBm and this implies that 0dB A-MPRtot means 0 dB A-MPRIM3 on each RAT.
Observation 10: No other bands except for B41/n41 EN-DC require a dual PA architecture with two separate antennas for intra-band EN-DC.
Observation 11: The requirements of DC_(n)71AA has been developed based on a single PA architecture.
Observation 12: The dual PA architecture can be supported for inter-band CA and intra-band non-contiguous EN-DC.
Proposal 1: RAN4 should define B41/n41 A-MPR for PC1.5 intra-band EN-DC by using the architecture option of 26dBm + 26dBm in Rel-16.
Proposal 2: It is proposed to take Table1, Table2, and Table3 as B41/n41 A-MPR curves for PC1.5 intra-band EN-DC in Rel-16.  
Proposal 3: RAN4 should define a minimum requirement for general MPR of intra-band contiguous EN-DC based on the assumption of single PA architecture in Rel-16.
Proposal 4: The same allocation aware changes with Rel-15 PC2 A-MPR could be adapted to the intra-band non-contiguous EN-DC as general MPR.

	R4-2004466
	T-Mobile USA Inc.
	Measurements for 29 dBm UL-MIMO MPR
Observation 1: Measured EVM values are below specified maximums for all cases.
Observation 2:  For existing ET PA biasing approaches, EVM levels do not appear to be highly sensitive to changes in output power.
Observation 3: EVM for 2Tx does appear to be sensitive to antenna isolation.
Observation 4: For 10 dB antenna isolation, R-IMD contributes an EVM% of <1.5% for 256QAM, and <3% for QPSK.
Observation 5: In the frequency ranges with the tightest OOBE emissions, the existing PC2 MPR allowance gives a 3dB margin over the SEM limits, for 2x26dBm 2Tx.
Observation 6: ACLR ratios remain below the specification value of -31 dBc for the full range of powers, with more than 3 dB margin at the PC2 MPR adjusted maximum power.

	R4-2004637
	T-Mobile USA Inc., CMCC, Qorvo, Apple, Interdigital, Nokia, Skyworks Solutions, Inc., Intel, Motorola Mobility, Ericsson
	Architecture options for Rel-15 intra-band EN-DC PC2 and for Rel-16 PC1.5
Observation 1: The A-MPR measurements from Skyworks and Qorvo included measurements with 26 dBm PAs relative to 26 dBm, with the agreement that the same A-MPRIM3 would be applied to a 23 dBm PA relative to 23 dBm. 
Observation 2: At RAN4 #90 it was proposed that 23 dBm + 23 dBm is the only valid architecture option for Rel-15 intra-band EN-DC, but the proposal was not agreeable because 26 dBm + 26 dBm A-MPR was already specified for B41/n41 intra-band EN-DC in 38.101-3.
Observation 3: The following Architecture options are currently supported in 38.101-3 for DC_41A_n41A and DC_(n)41AA:
· 23dBm + 23dBm = PC2
· 26dBm + 26dBm = PC2
· 23dBm + 23dBm = PC3
Observation 4: In order to support the 26dBm + 23dBm = PC2 architecture for B41/n41 intra-band EN-DC, RAN4 would need to agree on how to apply A-MPR when the LTE and NR cell groups are of different power classes.
Observation 5: Because  A-MPRNR uses MAX( A-MPRsingle,NR, A-MPRIM3) and A-MPRE-UTRA uses MAX( A-MPRsingle,E-UTRA + MPRsingle,E-UTRA, A-MPRIM3 ), it is necessary that A-MPRIM3 uses the same reference as A-MPRsingle.
Observation 6: Since the A-MPRsingle,NR A-MPRsingle,E-UTRA are relative to 23 dBm for a 23 dBm Cell Group and relative to 26 dBm for a 26 dBm Cell Group, it is necessary that A-MPRIM3 is relative to PPowerClass for the Cell Group. 
Observation 7: At RAN#94e a CR was agreed that clarified that the A-MPRIM3 for intra-band EN-DC was relative to the cell group maximum power.
Observation 8: Since the A-MPRtot is calculated based on PPowerClass,EN-DC, A-MPRtot has to be relative to PPowerClass,EN-DC.
Observation 9: for cases where the power between LTE and NR is not the same, RAN4 adopted the Ericsson “constant back-off” approach for intra-band EN-DC A-MPR. 
Observation 10: Since the A-MPR for each cell group is relative to PPowerClass of the cell group, the same cell group A-MPR for PC3 intra-band EN-DC is used for PC2 intra-band EN-DC, but A-MPRtot is 3 dB higher for PC2 intra-band EN-DC than it is for PC3 intra-band EN-DC. 
Observation 11: The SEM, general emissions and ACLR requirements are the same for PC1.5 as for PC2.
Observation 12: The emissions requirements are the same for PC1.5 as for PC2. The only difference is that higher maximum power is allowed. 
Observation 13: Since the A-MPRE-UTRA is relative to the PPowerClass,E-UTRA and A-MPRNR is relative to PPowerClass,NR the same A-MPRIM3 curves can be used for PC1.5 as were used for PC2.

Proposal 1: For Rel-16 RAN4 should add support for 26 dBm + 23 dBm = PC2
Proposal 2: The 26 dBm A-MPREN-DC, A-MPRIM3 A-MPRoverlap and MPRENDC for 26 dBm cell groups shall be used for PC1.5 EN-DC.  
Proposal 3: RAN4 should conclude the discussions of Rel-15 A-MPR and concentrate on finishing the 29 dBm HPUE Work Item. 

	R4-2004638
	T-Mobile USA Inc.
	29 dBm HPUE IBE and EVM
EVM and IBE for Intra-band EN-DC:
Observation 1: EVM and IBE requirements are per carrier with allocation only in the carrier being measured.
Proposal 1: Since Power Class 1.5 will use two 26 dBm PAs and the requirements are per carrier with allocations only in the measured carrier, there is no need for new EVM and IBE requirements for Power Class 1.5 intra-band EN-DC.
EVM and IBE for UL MIMO and Tx Diversity:
Proposal 2: RAN4 should consider EVM when developing the MPR requirements. 
Proposal 3: RAN4 should agree on an EVM budget that includes the impact of RIMD3 on EVM. 
Proposal 4: RAN4 should consider the impact of IBE when developing the MPR requirements.

	R4-2004639
	T-Mobile USA Inc.
	Proposal for measurement and simulation assumptions for 29 dBm UL MIIMO and Tx diversity MPR and A-MPR
Proposal 1: Companies encouraged to bring in MPR/A-MPR simulation and/or measurements for standalone LTE and NR UL MIMO and non-MIMO with 2x26 dBm PAs using the following assumptions: 
•	Antenna isolation of 10 dB
•	Post PA loss of 4 dB
•	Two 26 dBm Tx chains (NR)
•	Equal Power on both transmit chains
•	Various channel and allocation BWs, with focus on “worst case” allocations
•	RB size, allocation position, waveform, and modulation should be the same between two transmitters
•	Results for both CP-OFDM and DFT-S-OFDM are welcome, with the priority being CP-OFDM because it is expected to be worst case
•	Determine back-off required to meet OOBE, ACLR and EVM specifications
•	Goal is to take data from multiple sources and define MPR and NS_04 A-MPR allowances for PC1.5 UL MIMO and Transmit diversity accommodating different implementations

	R4-2004689
	Apple Inc.
	A-MPR Proposal for B41/n41 EN-DC
Proposal:
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	R4-2004690
	Apple Inc.
	Clarification for PC1.5 intra-band EN-DC discussion
Proposal 1: Use modified MPR behavior bits to signal different A-MPR value sets linked to the underlying UE architecture.  
Proposal 2: Merge PC1.5 and PC2 into one section, covering 2x26dBm architecture. A sperate PC2 section can be implemented for 2x23dBm, being ‘void’ until completed.

	R4-2004815
	Qualcomm Incorporated
	RIMD issues with two transmitters in PC1.5
Observation 1: The other branch signal is attenuated by 2xFE losses and antenna coupling value
Observation 2: Interference from the other branch is more sever with high order modulation mostly because baseline EVM is very low
Observation 3: Wider BW signal is more sensitive to the interference from the other branch. 
Observation 4: Expected performance of UL MIMO is likely resembling tx diversity with long delay
Proposal: MPR’s for PC1.5 for high order modulations and wide allocations is studied further.  

	
	
	



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: B41/n41 Intra-band EN-DC A-MPR and MPR
Sub-topic description: 
Open issues and candidate options before e-meeting:
Issue 1-1: Release 15 B41/n41 A-MPR architecture
· Proposals
· Option 1: Release 15 A-MPR was developed based on the architecture option of 26dBm + 26dBm.
· Option 2: Release 15 A-MPR was developed based on the architecture option of 23dBm +23dBm. 
· Recommended WF
· Rel15 supports both 26 dBm + 26 dBm = PC2 and 23 dBm + 23 dBm = PC2 and 23 dBm + 23 dBm = PC3 A-MPR it is proposed to agree with this point and focus on Release 16.
Issue 1-2: Release 16 B41/n41 A-MPR 
· Proposals
· [bookmark: _Hlk37867316]Option 1: Re-use Rel-15 26 dBm cell group A-MPR for Rel-16 PC1.5
· Option 2: Adopt A-MPR for Rel-16 PC1.5 EN-DC from R4-2003247
· Option 3: Adopt A-MPR PC2 cell group A-MPR for Rel-16 PC2 and PC 1.5 EN-DC from R4-2004689
· Option 4: Adopt A-MPR for Rel-16 PC1.5 and PC2 by merging proposals from R4-2003247 and R4-2004689
· Recommended WF
· Discuss and agree a Way Forward
Issue 1-3: Release 16 modifiedMPRbehavior (proposed by Apple in R4-2004690)
· Proposals
· Option 1: Apple proposes Rel-15 A-MPR, modified MPR behaviour for PC1.5 and PC2, and a third option for PC2 with 2x23dBm Tx chains
· Option 2: modifiedMPRbehavior bit for new 26 dBm cell group A-MPR to be applied to PC1.5 and PC2 
· Recommended WF
· Discuss why Apple believes a new modifiedMPRbehavior bit and new measurements are needed for 2x23dBm=PC2.
Issue 1-4: intra-band EN-DC power class documentation (identified by Apple in  R4-2004690)
· Proposals
· Option 1: 	Separate the power classes by defining one UE PC1.5 section and one UE PC2 section. In case of UE PC1.5 there is only one architecture (i.e. 2x26dBm) and A-MPR value set. For UE PC2 there would be two subsections. The first subsection for 2x26dBm architecture would refer to UE PC1.5 A-MPR while the second subsection for 2x23dBm would get its own A-MPR definition. Since there are no A-MPR values for 2x23dBm yet this section would be ‘void’ until completed. With this approach companies interested in 2x23dBm architecture would get an affirmation that their case is not skipped
· Option 2: Both power classes (PC1.5 and PC2) are merged into one section, covering the 2x26dBm architecture. A sperate PC2 section can be implemented for 2x23dBm, being ‘void’ until completed.
· Option 3: Update the MPR section to be more in line with the A-MPR section, clarifying what power level the MPR is relative to and avoiding the need for new sections. Maybe clarifications could be incorporated into R4-2003015
· Option 4: No need to separate PC2 section for 23dBm + 23dBm and define PC1.5 A-MPR to cover both PC1.5 and PC2 UEs in Rel-16
· Recommended WF
· Discuss if clarifications to the existing MPR section can clear up the situation or if separate sections are needed. 
Issue 1-5: EVM and IBE for PC 1.5 intra-band EN-DC 
· Proposals
· Option 1: Since Power Class 1.5 will use two 26 dBm PAs and the requirements are per carrier with allocations only in the measured carrier, there is no need for new EVM and IBE requirements for Power Class 1.5 intra-band EN-DC.
· Option 2: ?
· Recommended WF
· The proposal in Option 1

Issue 1-6: Release 16 Allocation aware MPR 
· Proposals
· Option 1: Approve the allocation aware MPR proposal in R4-2003015
· Option 2: Consider clarifications from 1-4 option 3 above
· Recommended WF
· Discuss whether to approve the allocation aware MPR proposal in R4-2003015 or potentially add some additional MPR clarifications. 

Sub-topic 1-2: n41 UL MIMO /Tx diversity
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-7: Proposal for measurement and simulation assumptions for 29 dBm UL MIIMO and Tx diversity MPR and A-MPR
· Proposals
· Option 1: Approve the proposal in R4-2004639 
· Option 2: 
· Recommended WF
· Approve the proposal in R4-2004639
Issue 1-8: 29 dBm UL MIMO EVM and IBE
· Proposals
· Option 1:  
· RAN4 should consider EVM when developing the MPR requirements
· RAN4 should agree on an EVM budget that includes the impact of RIMD3 on EVM.
· RAN4 should consider the impact of IBE when developing the MPR requirements.
· Option 2: ?
· Recommended WF
· Approve the proposals in Option 1.
Issue 1-9: PC1.5 MPR
· Proposals
· Option 1:  MPR’s for PC1.5 for high order modulations and wide allocations is studied further.
· Option 2: ?
· Recommended WF
· The Work Item is scheduled to be completed in June. RAN4 needs a Way Forward to converge on PC 1.5 MPR.

Companies views’ collection for 1st round 
[bookmark: _Hlk38491661][bookmark: _Hlk38491633]Open issues 
	Company
	Comments

	CMCC
	Sub topic 1-1: 
Issue 1-6: Release 16 Allocation aware MPR
Option1. The PA assumptions for B41/n41 Intra-band EN-DC A-MPR and MPR are based on double PAs. MPR improvements are in the scope of the  LTE_NR_B41_Bn41_PC29dBm WI. Allocation aware A-MPR has been incorporated for Rel-16 intra-band EN-DC. RAN4 needs to be allowed to introduce allocation aware MPR.

To T-Mobile USA,  We are fine with revision of R4-2003015 in the inbox.


	LG Electronics
	Sub topic 1-1:
Issue 1-1: Release 15 B41/n41 A-MPR architecture
Rel-15 supports both architecture options and it would be more efficient if RAN4 can focus on defining Rel-16 PC1.5 EN-DC.
Issue 1-2: Release 16 B41/n41 A-MPR 
Prefer the option2: Adopt A-MPR for Rel-16 PC1.5 and PC2 EN-DC from R4-2003247 but it would be okay for us to adopt A-MPR for Rel-16 PC1.5 and PC2 by merging proposals (a method of taking the worst value) from R4-2003247 and R4-2004689.
Additional comment for the issue 1-2: We are willing to provide a wayforward to capture companies’ A-MPR results in the next 2nd round email-discussion if T-mobile is okay with it.  
Issue 1-3: Release 16 modifiedMPRbehavior (proposed by Apple in R4-2004690)
Option2. 
Issue 1-4: intra-band EN-DC power class documentation (identified by Apple in  R4-2004690)
Option4: No need to separate PC2 section for 23dBm + 23dBm and define PC1.5 A-MPR to cover both PC1.5 and PC2 UEs in Rel-16
Issue 1-5: EVM and IBE for PC 1.5 intra-band EN-DC 
For the option 1, EVM and IBE requirements can be defined as separate requirements depending on the cases of intra-band contiguous EN-DC and intra-band non-contiguous EN-DC and it would be more appropriate if the requirements of intra-band EN-DC and UL CA are aligned each other.
Issue 1-6: Release 16 Allocation aware MPR 
Prefer to keep 6.2B.2.1 intra-band contiguous EN-DC as it is but there is some clarification need for the first sentence in 6.2B.2.1.2 and 6.2B.2.2. We can provide a revision of it.

	Skyworks
	1-1: Release 15 A-MPR was developed using both 26dBm+26dBm and 23dBm+23dBm architectures and results applicable to 26 dBm + 26 dBm = PC2 and 23 dBm + 23 dBm = PC2 and 23 dBm + 23 dBm = PC3. Some observations from R4-2003247 are incorrect as Skyworks did measurement for both 23+23 and 26+26 architectures and also showed measurement across power sweeps where the total power exceeded 26dBm, Also Skyworks was one of the company providing required backoff measurements across different LTE/NR power ratios
1-2: Once Back-off values are agreed Skyworks will crosscheck with former results across different LTE/NR power ratios and allocations. Also for large B if lower values than the current spec are agreed some attention should be paid to make sure that ACLR is still met (across LTE/NR power ratios)
1-3: It should be feasible to properly define the back-off reference and AMPRtot such that all 2PA cases are covered with a single set of equations but if signalling can further clarify it may be studied.
1-4: In release 16 it was agreed the applying the same back-off for 23+23 vs 26+26 was a bit pessimistic for the limits that are in absolute power but the impact was acceptable. We are not sure it is worth the pain of another measurements campaign. Note that we had proposal last year to have a slightly improved MPR for DC_3_n3 which is based on 23+23dBm PAs. Since this is a complex matter we believe it is better to align the MPR and A-MPR behavior in terms of back-off reference
1-6: Also here we believe it is best to align MPR and A-MPR to use allocation aware back-off.  Note that this is on-going for NR UL CA too
1-7/8/9: for PC1.5 SA MPR/AMPR the focus should be on EDGE alocations (main difference between PC3 and PC2) and potential EVM issues due to RIMD. In our understanding the proposals in R4-2004639 are incomplete if EVM budget for PA, image rejection, TRX and contribution of RIMD for different modulation order is not agreed. Regarding waveforms our understanding is that DFT-s-OFDM cannot be used for multi stream so does it apply to UL MIMO? (it applies to TX Div though)

	T-Mobile USA
	Sub topic 1-1: 
Issue 1-1: We agree with Option 1. Skyworks and Qorvo co-sourced R4-2004637 which includes the following:
Observation 1: The A-MPR measurements from Skyworks and Qorvo included measurements with 26 dBm PAs relative to 26 dBm, with the agreement that the same A-MPRIM3 would be applied to a 23 dBm PA relative to 23 dBm.
We support the recommended Way Forward, to focus on Rel--16.
Issue 1-2: We would prefer Option 1 but can accept Option 4 (merging proposals from R4-2003247 and R4-2004689) as a compromise to progress the Work Item.
Issue 1-3: We prefer Option 2: modifiedMPRbehavior bit for new 26 dBm cell group A-MPR to be applied to PC1.5 and PC2
Issue 1-4: When it was agreed to re-use the 26 dBm + 26 dBm A-MPR for 23 dBm + 23 dBm it was understood that this would allow slightly more A-MPR for 23 dBm + 23 dBm than optimal, but RAN4 decided this was OK to simplify the specification. We still don’t think it is necessary to split out A-MPR for 23 dBm + 23 dBm. 
We support Option 3. We think that there is misalignment between the A-MPR and MPR sections. Currently MPR is only supported for the cases where LTE, NR and EN-DC power classes are all the same. We have provided a draft revision in the inbox adds support for 23 dBm+23 dBm=PC2 MPR for intra-band EN-DC. Changes are highlighted in yellow:  https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_94_eBis/Inbox/Drafts/%5B94e%20Bis%5D%5B25%5D%20LTE_NR_B41_Bn41_PC29dBm/Rev2_R4-2003015%20Draft%20CR_for%20Alloc_aware_ENDC_MPR%20for%2038.101-3.docx
Issue 1-5: We support Option 1
Issue 1-6: We support Option 2 which includes proposed changes to resolve Issue 1-4 above, namely the lack of defined MPR for 23 dBm+23 dBm=PC2. As noted above, the proposed revision can be found in the inbox. Changes are highlighted in yellow:   https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_94_eBis/Inbox/Drafts/%5B94e%20Bis%5D%5B25%5D%20LTE_NR_B41_Bn41_PC29dBm/Rev2_R4-2003015%20Draft%20CR_for%20Alloc_aware_ENDC_MPR%20for%2038.101-3.docx
Sub topic 1-2: 
Issue 1-7: We support Option 1. 
Issue 1-8: We support Option 1.
Issue 1-9: We believe that RAN4 needs a Way Forward for PC1.5 UL MIMO A-MPR that includes the impacts on EVM and IBE.

	Intel
	Sub topic 1-1: 
Issue 1-1: Release 15 B41/n41 A-MPR architecture
Both Option 1 and Option 2
Issue 1-2: Release 16 B41/n41 A-MPR 
Option 1: Re-use Rel-15 26 dBm cell group A-MPR for Rel-16 PC1.5
If we need to modify the A-MPR values in Rel-16, all contributions including previous submissions including Intel’s (values with 10dB Antenna isolation in R4-1911029) should be also considered. Not option 2 or option 3 or Option 4
Issue 1-3: Release 16 modifiedMPRbehavior (proposed by Apple in R4-2004690)
Option 2 is reasonable, but only when AMPR for PC1.5 can be improved over existing Rel-15. By the way, the Tdoc is 4690 not 4689
Issue 1-4: intra-band EN-DC power class documentation (identified by Apple in  R4-2004690)
Option 1 is more clear.
Option 3 is not mutual exclusive to option 1.  So option 3 can be taken along with option 1.
Issue 1-5: EVM and IBE for PC 1.5 intra-band EN-DC 
Option 1
Issue 1-6: Release 16 Allocation aware MPR 
Option 2, it has clear structure


	Ericsson
	
Issue 1-3: Option 2.
Issue 1-5: Option 1.
Issue 1-7: this work seems to be related to the Rel-16 FP work that will include EVM and other transmitter characteristics. The 26 + 26 dBm SA architecture could be considered either a Mode 1 or even a Mode 0 if the latter is allowed transmit at PC 1.5 for UL-MIMO with two-layer transmissions (otherwise Mode 0 is full power with full-power PAs on both branches). Alignment of this work with the Rel-16 FP could be useful. We assume that the measurements will be made per antenna connector.

	Qualcomm
	Issue 1-1: Release 15 B41/n41 A-MPR architecture
The Rel-15 specification supports both 26+26 and 23+23.  Whether the specs were derived based on one architcture or the other has implication to whether or not the A-MPR values for PC2 can be reused for PC1.5.  Since anyways, even PC2 A-MPR values can be revisited in Rel-16 under this work item, then the particular architecture assumed in Rel-15 is not so important.  We agree with the proposed WF that we should focus on Rel-16 and not change Rel-15 specifications unless an error is found that prevents implementation.
Issue 1-2: Release 16 B41/n41 A-MPR 
A merge between results, perhaps also including Rel-15 values, seems to be a reasonable approach.  The criteria for merging (min, max, average, etc) needs to be discussed but in the end, companies including Qualcomm will need to check the final result to see if it is agreeable or not.
Issue 1-3: Release 16 modifiedMPRbehavior (proposed by Apple in R4-2004690) and
Issue 1-4: intra-band EN-DC power class documentation (identified by Apple in  R4-2004690)
I think this is in document R4-2004690 rather than 4689.  Using MPR versioning bit as a way for the UE to signal its capability among a finite set is agreeable, but the specification should not mention anything about UE architecture.  Merging PC1.5 and PC2 might need further consideration since they are different power classes even if the assumed front-end architecture in 3GPP is the same.  Although PC1.5 is defined in Rel-16, since the architecture (2x26) is assumed to be the same as PC2, the Rel-15 A-MPR should also be made available to PC1.5, even if other A-MPR options are defined in Rel-16.
Issue 1-5: EVM and IBE for PC 1.5 intra-band EN-DC 
Ok with option 1.
Issue 1-6: Release 16 Allocation aware MPR 
Some clarification may be needed since MPR is general requirement, not just to Band 41/n41.  Yet, this MPR was derived with certain assumptions such as dual PA.
Sub-topic 1-2
Issue 1-7: In addition to the assumptions is R4-2004639, we must add few critical aspects: 
1) Delay analysis between the branches i.e. in case of tx diversity and the same correlating signals, if the they are close in time or offset by x sec in time, what is the impact. The reason is that likely implementation is LDD (Linear delay diversity) for this and there is an impact as described in R4-2004815
2) Impact of S-CDD to the EVM. Even more likely implementation cyclic delay diversity and how does the observed RF performance differ with LDD and S-CDD and how this impacts the testing needs to be analysed and discussed
3) Filter group delay handling. It is assumed, that the bias problem at low channels shown (or not shown) in R4-2004466 is due to filter group delay causing bad performance at ow channels. The filter needs to protect wifi and group delay grows towards low channels. 
4) Results collection should concentrate on highlighting degradation of performance, not if a specific implementation performance is below the spec or not. For MPR analysis, we shall assume zero margin implementation as a starting point and degrationn shall be compensated.   
Issue 1-8: EVM and IBE should be considered and it would be good to agree a reference point for test. This is under discussion in other agendas. Are we looking at the one branch EVM or combined signal EVM? For tx div this is not that clear. For UL MIMO it is per branch. 
Issue 1-9: Mutual understanding is needed. What would be the target for the WF, agree numbers?


	OPPO
	Issue 1-1: Support the recommended WF, i.e. Rel15 supports both 26 dBm + 26 dBm = PC2 and 23 dBm + 23 dBm = PC2 and 23 dBm + 23 dBm = PC3 A-MPR
Issue 1-2: Prefer Option 4.
Issue 1-3: Option 2
Issue 1-5: Option 1

	Nokia
	Issue 1-3: Option 2
Issue 1-6: Option 1

	Apple
	Issue 1-1: Option 1 and Option 2 appears to be true
Issue 1-2: Option 4. We are fine to include contributions from past conferences using the highest A-MPR need from all contributions. There was also an offline discussion going on about why we propose A-MPR for IM3 mixed with ACLR. It was found that a certain treatment for ACLR is needed. Otherwise the max allowed power reduction is too low for larger aggregated allocation sizes. One option is to use ACLR for A-MPR_IM3 whenever it becomes the limiting factor. The other option is to create a special A-MPR_ACLR which is tailored for certain allocations, eventually covering the A-MPR need more efficiently.
Issue 1-3: To provide a clarification on the proposal made in option 1: During the last conference there was the discussion going on about the baseline architecture being either 2x23dBm or 2x26dBm and it seemed that there was a wish for new and optional A-MPR for the 2x23dBm architecture. Hence, option 1 is a proposal for this case, in order to provide a potential solution. If this is not needed, we would prefer option 2 by just creating new A-MPR applicable for PC1.5 and PC2 being enabled via a MPRbehaviour bit.
Issue 1-5: Option 1
Issue 1-6: Option 2
Issue 1-7: We welcome the measurement proposal made in R4-2004639. The proposal also covers transmit diversity meaning both PAs transmit the exact same signal. In this mode the phase relation of the two signals has an impact on signal quality (how much is to be determined) due to the load modulation effect at the PA drain. An evaluation of the phase difference might be advisable.
Issue 1-8: Option 1
Issue 1-9: Option 1

	Huawei
	Sub topic 1-1:
Issue 1-1: Release 15 B41/n41 A-MPR architecture
Both architectures are supported in Rel-15 specification. OK with the recommend WF to move forward.
Issue 1-2: Release 16 B41/n41 A-MPR 
We can accept to adopt option 4 by a merging method to consider proposals from R4-2003247 and R4-2004689. 
Issue 1-3: Release 16 modifiedMPRbehavior (proposed by Apple in R4-2004690)
ModifiedMPRbehavior shall be further considered whether it can be used to solve the discrepancy between R15 and R16 for PC2 properly. Though the same architecture (2x26dBm) assumed for PC2 in Rel-15, not sure that Rel-15 A-MPR could be made available to PC1.5. 
Issue 1-4: intra-band EN-DC power class documentation (identified by Apple in  R4-2004690)
Option4: No need to separate PC2 section for 23dBm + 23dBm
Issue 1-5: EVM and IBE for PC 1.5 intra-band EN-DC 
OK with option1.
Issue 1-6: Release 16 Allocation aware MPR 
OK with option 1.


 
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

	R4-2003015
	[Apple]: The equation MPREN-DC = MAX(MPRIM3, MPRACLRoverlap ) seems to be dysfunctional. The smallest value of MPR_IM3 is 6dB. The highest value for MPR_ACLRoverlap is 4dB. So, in all cases MPR_ACLRoverlap has non influence, since max() will always choose MPR_IM3. The same problem is found for non-contiguous A-MPR NS_04. It would make more sense if it is additive.

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Issue 1-1
	Release 15 B41/n41 A-MPR architecture
Tentative agreements: Both options supported
Candidate options:
Recommendations for 2nd round: Move on with Release 16 requirements. 

	[bookmark: _Hlk38488488]Issue 1-2
	Issue 1-2: Release 16 B41/n41 A-MPR 
Tentative agreements: Merge A-MPR from R4-2003247 and R4-2004689 and the 10 dB isolation A-MPR from R4-1911029.
Candidate options: Maximum  A-MPR from the 3 contributions.
Recommendations for 2nd round: LGE to draft a Way Forward based on merging the proposals in R4-2003247 and R4-2004689

	Issue 1-3
	Release 16 modifiedMPRbehavior (proposed by Apple in R4-2004690)
Tentative agreements: o	Option 2: modifiedMPRbehavior bit for new 26 dBm cell group A-MPR to be applied to PC1.5 and PC2
Candidate options: Does the new A-MPR also apply to 23 dBm cell groups for Rel-16 so that we only have one A-MPR table? 
Recommendations for 2nd round: Proposal: The new A-MPR also applies to 23 dBm cell groups in Rel-16 so that we only have one A-MPR table.

	Issue 1-4
	intra-band EN-DC power class documentation (identified by Apple in  R4-2004690)
Tentative agreements: Align MPR and A-MPR behavior via clarifications in a revision of R4-2003015.
Candidate options: Proposal: Keep the same arrangement for MPR and A-MPR sections. New Rel-16 A-MPR to be applied relative to 26 dBm for a PC2 cell group and relative to 23 dBm for a PC3 cell group for PC3, PC2 and PC1.5 intra-band EN=-DC. Modified MPR bit allows a PC3, PC2 or PC1.5 UE to use Rel-15 or Rel-16 A-MPR. 
Recommendations for 2nd round: Discuss if everyone can accept the proposal above.

	Issue 1-5
	Issue 1-5: EVM and IBE for PC 1.5 intra-band EN-DC 
Tentative agreements: Option 1.
Candidate options: 
Recommendations for 2nd round: 

	Issue 1-6
	Release 16 Allocation aware MPR
Tentative agreements: Technically endorse R4-2003015 with modifications in the inbox.
Candidate options: Need to resolve Apple’s comment about MPRaclr_overlap.
Recommendations for 2nd round: resolve Apple’s comment about MPRaclr_overlap.and then CMCC to submit revision of R4-2003015 for endorsement

	Issue 1-7
	Issue 1-7: Proposal for measurement and simulation assumptions for 29 dBm UL MIIMO and Tx diversity MPR and A-MPR
Tentative agreements: 
Candidate options: Need to revise R4-2004639 based on input from Skyworks, Qualcomm, Ericsson and Apple. 
Recommendations for 2nd round: Add to Way Forward on UL MIMO and Tx Diversity MPR and A-MPR

	Issue 1-8
	29 dBm UL MIMO EVM and IBE
Tentative agreements: EVM and IBE should be considered for MPR
Candidate options: Also need a reference point for test. Branch or combined EVM? If per branch for UL MIMO, is anything new needed? 
Recommendations for 2nd round: Discuss what the reference point should be and if we should use Branch or combined signal EVM. 

	Issue 1-9
	PC1.5 MPR
Tentative agreements: 
Candidate options: Need Way forward for PC1.5 MPR including further study of high order modulations and wide allocations.
Recommendations for 2nd round: Draft and discuss Way forward on measurements for 



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

	#1
	Way Forward on merged A-MPR proposals
To include:
1) Merged A-MPR proposals
2)  Keep the same arrangement of MPR and A-MPR sections. 
3) modifiedMPRbehavior bit for new 26 dBm cell group A-MPR to be applied to PC1.5 and PC2
3) New Rel-16 A-MPR for 26 dBm cell groups relative to 26 dBm also applies to 23 dBm cell groups relative to 23 dBm in Rel-16 so that we only have one set of A-MPR tables
4) Modified MPR bit allows a Rel-16 PC3, PC2 or PC1.5 intra-band EN-DC UE to use Rel-15 or Rel-16 A-MPR.
	LG Electronics



	#2
	Way Forward on Power Class 1.5 UL MIMO and Tx diversity MPR and A-MPR
To Include:
1) Measurement and simulation assumptions
2) EVM and IBE considered for MPR
3) Reference point for test
4) Branch or combined EVM for Tx diversity (per branch for UL MIMO)
5) Further study of high order modulations and wide allocations
6) Focus on Edge allocations and potential EVM issues due to RIMD
7) EVM budget for PA, image rejection, TRX and contribution for RIMD for different modulation order
	T-Mobile USA

	
	
	



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

	R4-2003015
	Based on 1st round of comments collection, to be revised based on draft in the inbox and resolution to Apple’s comment.



Discussion on 2nd round (if applicable)
Issue 1-2’: Way forward for Release 16 B41/n41 A-MPR
Issue 1-3’: Proposal: The new A-MPR for 26 dBm cell groups relative to 26 dBm also applies to 23 dBm cell groups relative to 23 dBm in Rel-16 so that we only have one set of A-MPR tables. 
Issue 1-4’: Proposal: Keep the same arrangement for MPR and A-MPR sections. New Rel-16 A-MPR table to be applied relative to 26 dBm for a PC2 cell group and relative to 23 dBm for a PC3 cell group for PC3, PC2 and PC1.5 intra-band EN-DC. Modified MPR bit allows a PC3, PC2 or PC1.5 UE to use Rel-15 or Rel-16 A-MPR.
Issue 1-6’: Discuss options for resolving Apple’s comment about A-MPRACLR_overlap
Issue 1-7’: Way Forward on Power Class 1.5 UL MIMO and Tx diversity MPR and A-MPR
Companies views’ collection for 2nd round 
	Company
	Comments

	Qualcomm
	On the revision of R4-2003015, the MPR is only specified for the UE that indicates support for dualPA-Architecture where we have now tightened the MPR as a function of allocation.  However, there is no MPR restriction – UE can take as much MPR as it wants – when the UE does not indicate dualPA-Architecture.  In this case, what is the motivation for the UE to indicate dualPA-Architecture, especially now if the MPR is being reduced by allocation awareness?
For the proposed A-MPR in the WF, we are not ready to agree to this yet.  We need time to check it.

	LG Electronics
	Issue 1-3’: Our understanding is that Rel-16 A-MPR can apply to PC2 and PC1.5 intra-band EN-DC UEs and Rel-15 A-MPR can apply to PC3 and PC2 intra-band EN-DC UEs. In the draft WF, the following sentence has been added to the slide 6.
· The conclusion of Rel-16 A-MPR will have no impact on Rel-15.
Issue 1-4’: The proposal 1-4’ can be separated into three bullets as follows:
· Keep the same arrangement for MPR and A-MPR sections.
We would like to discuss about PA assumptions of general MPR for intra-band EN-DC and it is our understanding that the same PA architecture is not assumed between general intra-band EN-DC and B41/n41 intra-band EN-DC. 
· New Rel-16 A-MPR table to be applied relative to 26 dBm for a PC2 cell group and relative to 23 dBm for a PC3 cell group for PC3, PC2 and PC1.5 intra-band EN-DC.
This second bullet is similar to the issue 1-3’. Since new Rel-16 A-MPR will be defined based on the assumption of 2x26dBm, it should be applicable to PC2 and PC1.5 intra-band EN-DC and Rel-15 A-MPR can be used to PC3 EN-DC. Finally, if the conclusion of Rel-16 A-MPR will have no impact on Rel-15, then we are okay with this bullet.
· Modified MPR bit allows a PC3, PC2 or PC1.5 UE to use Rel-15 or Rel-16 A-MPR.
The main objective of this WI is to develop UE requirements for PC1.5 and improvements to A-MPR/MPR for PC2 B41/n41 EN-DC is just part of the main objective. Is it your intention to enhanced PC2 A-MPR in Rel-16 instead of introducing PC1.5 requirements? Also, Some clarifications are need for introducing ModifiedMPRbit. About using Rel-15 A-MPR by Rel-16 PC1.5 UE, we are not okay with the proposal.

Issue 1-6’: Based on the discussion in the email thread, we modified the proposal 1-6’ as follows:
· Discuss options for resolving Apple’s comment first and then RAN4 will decide whether the final option can be included in the revision of R4-2003015 or not.
Lastly, we have checked the latest revision of R4-2003015 and we still don’t understand why specific B41/n41 intra-band EN-DC A-MPR can be reused for general MPR section of intra-band EN-DC. RAN4 needs to discuss about PA architecture before reusing A-MPR sections of B41/n41 to general MPR section of intra-band EN-DC. Therefore, we are not okay with this CR at this time.

	Huawei
	For issue 1-3 and 1-4, whether the new A-MPR for PC1.5 in Rel-16 can be used for all PC groups should be further considered. The changes by LGE for the A-MPR WF to put the content for further check in brackets is ok for us.
Issue 1-7: Further analysis of performance impact to EVM due to different implantation of delay is ok, but what’s the target of this evaluation. We don't think that the EVM requirement could be changed. No matter what kind of implementation, the requirement should be complied with. Not sure what’s the intention of filter group delay handling, and we don't think that specific requirements should be defined to protect Wi-Fi, which should be solved by implementation design rather than by requirements. Further discussion is fine. 

	Apple
	Issue 1-2: We are fine with the proposed A-MPR in the WF on merged A-MPR proposals.
Issue 1-6: Regarding our comment to the A-MPR_ACLRoverlap: After all the discussion it is ok to keep it as it is considering the new A-MPR proposed in the WF on merged A-MPR proposals.

	T-Mobile USA
	Issue 1-2’, 1-3’, 1-4’, 1-6’: We are fine with the latest Way Forward. 
To the Qualcomm comment on MPR: The spec already allows a single PA UE to use as much MPR as needed, so is there a significant risk that the increased complexity of allocation aware MPR will be so much of a burden as to motivate UE vendors to declare single PA capability just to be able to take more MPR? I think because no one has been particularly interested in single PA MPR up till now, there has not been much work done on simulations and/or measurements for optimized single PA MPR. The market may take care of implementations that choose single PA just to be able to use unlimited MPR. 
To the LGE comment on Rel-16 not having any impact on Rel-15: Rel-15 is a published spec, and since we won’t be proposing any Rel-15 changes we don’t see how we could be impacting Rel-15. 





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

	R4-2005191
	Title: Draft CR_for Alloc_aware_ENDC_MPR for 38.101-3
Recommendation: Postponed. 

	R4-2005189
	WF on merged A-MPR proposals
Recommendation: Approve

	R4-2005190
	WF on Power Class 1.5 UL MIMO and Tx diversity MPR and A-MPR
Recommendation: Approve




