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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
List of candidate target of email discussion for 1st round and 2nd round 
The TxD and power class amiability problem had been on for several weeks and major progress had been made in last meeting and a draft CR was also technically endorsed. 
· 1st round:
· Discuss remaining issues for TxD related to technically endorsed CR, try to conclude all of them
· Discuss power class ambiguity issue and see whether a baseline can be set.
· 2nd round: 
· Update the TxD technically endorsed CR for next meeting’s approval
· For power class ambiguity, at least confirm a WF and try to conclude in next meeting.

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

	R4-2104485
	ZTE Wistron Telecom AB
	Remaining issues on NR transparent TxD
Observation 1: Option 3b provides a smaller value than Option 1 for a non-identical pair of EVM values, thus equivalently relaxes the final EVM requirement.
Proposal 1: Take Option 1 for calculating EVM for NR transparent TxD. 
Observation 2: Of all 4 options, Option 1b is unnecessary if not allowing change of the TxD status during a test, and Option 2b only complicates the testing, and Option 2a implies an implementation restriction that a UE can perform transparent TxD only on a fixed pair of Tx chains.
Proposal 2: Take Option 1 for UE behavior under conformance testing with the clarification that both active connectors and power ratio between the two Tx chains are unchanged.
Observation 3: A loss of resources in the time domain may potentially be expected if allowing any power ratio while maintaining the required total power.
Proposal 3: Take Option 1, i.e., equal power for power splitting behaviour.
Proposal 4: Transparent TxD requirements are not applicable to a UE implementation without transparent TxD.

	R4-2104538
	vivo
	Remaining issues in Transparent Tx Diversity
Proposal 1: Apply the proposed MPR values for PC2 dual Tx case. That is 1.5dB offset for Edge and outer RB allocations, and 0.5dB offset compared to 1Tx requirement.
Proposal 2: Chose either options for EVM definition.
· Option 1: As in agreed WF R4-2008465
· 
· Option 2: As in last summary:

Proposal 3: Try one more meeting in RAN4 for test specfic issues, and move the remaining discussion to RAN5. If further clarification is still needed, LS can be sent back to RAN4.
Proposal 4: A testing mode can only be the last resort and should be avoided wherever possible.
Proposal 5: Reply RAN5’s LS after RAN4 CR is stable and release independence applicability is confirmed.

	R4-2105082
	Ericsson
	Requirements for transparent TxD
Proposal 1: postpone the endorsed CR on TxD requirements
Proposal 2: further discuss the relevant antenna and channel models and their impact as part of, and prior to, concluding on conformance testing methodologies and reference receivers for TxD with conducted measurements.
Observation 1:
· Transparent TxD can be substantially worse than single antenna operation under severe conditions
· When the channel is highly correlated, transparent TxD can be 3.5 dB worse when frequency hopping is not used or an inappropriate amount of CDD delay is used.
· Transparent TxD can provide notable gain over single antenna operation under in conditions favorable to diversity
· Gains of roughly 1 dB can be observed with appropriate CDD delay and when frequency hopping is used with uncorrelated antennas.
Observation 2: a singifiant increase of MPR for TxD compared to full-power single-connector transmission could degrade the receiver performance of TxD, particularly important in the case of high correlation and inappropriate CDD delay.
Proposal 3: increased MPR for transparent TxD should not be specified in view of the sensitivity of the gNB receiver performance to channel correlation and the CDD delay for transparent TxD in the field.
Proposal 4: the EVM for TxD should be specified as 

Observation 3: Given the support for a wide variety of PA architectures, full configurability, and specified behavior of full-power UL MIMO, additional support for a transparent TxD capability is redundant and may lead to potential behavior ambiguity where UEs support full power operation.  
Proposal 5: UEs can support only one of full power capability and transparent TxD capability in a given band.
Proposal 6: Clarify whether a UE that supports transparent TxD can have antenna switching SRS configured in the same band.
Proposal 7: Further consider the compatibility of uplink multi-antenna features with transparent TxD.


	R4-2106558
	OPPO
	R16 TxD testing issues
Observation 1:    Testing procedure and test mode signaling are falling into RAN5 scope should not be decided in RAN4. What RAN4 can discuss and decide is the UE behavior related to testing.
Observation 2:    Only Option 1a (UE will keep the tx diversity status unchanged in conformance testing) is within RAN4 scope.
Proposal 1:        It is proposed to agree that UE will keep the tx diversity status unchanged in conformance testing.

Observation 2:   Same logic can be applied for UL MIMO and TxD in power splitting between antenna connectors. The necessity of this discussion is unclear.
Observation 3:   It is less likely the power split is always equal in implementation, and RAN5 tests should accommodate equal and unequal power splits, however, this testing specific issue shall be decided by RAN5 rather than RAN4.
Proposal 2:        It is proposed to allow any power split between connectors, and it is up to RAN5 decide the test case design.
Proposal 3:        It is proposed to inform RAN5 about the TxD requirement progress in RAN4 and also the testing related conclusions to facilitate test case design.

	R4-2107112
	Rohde & Schwarz
	Discussion on FR1 Tx Diversity EVM measurements
In this paper we present an approach to measure the EVM for a UE utilizing UL transmit diversity. 
Proposal: RAN4 considers to update the endorsed draft CR for UL Tx diversity EVM measurement method with the method presented in this paper.  

	R4-2107283
	Qualcomm Incorporated
	TxD MPR and SRS ant switching
Observation 3: Keeping the agreement of applying same MPR for UL MIMO and Tx Diversity and approving proposed [2] MPR’s would mean changed to the UL MIMO AMPR too.
Proposal 1: Keep UL MIMO MPR unchanged regardless of what is agreed to TX diversity MPR.
Proposal 2: Conclude tx diversity work with an table dedicated for tx diversity PC2 MPR with numbers as TBD and agree simulation assumptions and come back with evaluation results in next meeting.

Proposal 3: UE is not assumed to virtualize RX ports for the purpose of SRS antenna switching  
Proposal 4: Specification changes to accommodate Tx Diversity are proposed as follows


	R4-2107306
	Huawei, HiSilicon
	On remaining issues for TxD
Observation 1: Only PC2 MPR requirements for TxD/UL MIMO are not determined yet. 
Observation 2: A-MPR as band specific requirements could be decoupled from the general TxD requirements, which should not be obstacle for the completion of TxD requirements. 
Observation 3: how to handle the Rel-15 TxD requirements depends on the progress in RAN2.
For the TxD requirements, we think the focus of the group should be on MPR and EVM requirements, and leave the band specific A-MPR for further study after completion of the TxD big CR.
Proposal 1: Focus on the MPR and EVM requirements to complete the TxD CR. Only consider the framework of A-MPR and decouple the band specific requirements and the general requirements.
For the measurement issues, we have the following proposals:
Proposal 2: It is proposed not to keep TxD status unchanged all the time during the test and no test mode is needed.
Proposal 3: It is proposed to leave the power splitting to UE implementation. Detailed test cases can be determined by RAN5.


	R4-2107307
	Huawei, HiSilicon, vivo, OPPO
	draft CR for TS 38.101-1 Tx diversity requirements

	R4-2107369
	Lenovo, Motorola Mobility
	On the EVM Definition for Transmit Diversity and Single Layer Transmission
Proposal:  The EVM for transparent transmit diversity is defined as

where EVM1 and EVM2 denote the EVM measured at the first and second antenna connectors and P1 and P2 denote the power measured at the first and second antenna connectors.

It can be noted that this definition is conservative in that it assumes that the transmitter noise is fully correlated (worst case) and also because the receiver the performance of the unbiased linear MMSE receive is always superior to that of the the zero-forcing receiver used to derive the proposed EVM definition.


	R4-2107336
	T-Mobile USA
	MPR for PC1.5 compared to 2Tx PC2
Proposal 1: Ask the dual Tx CR authors the following:
1) How were the MPR values for Dual Tx PC2 MPR determined? Were simulations or measurements used?
2) What assumptions were made for dual Tx PC2 MPR in terms of antenna isolation, post PA loss, etc,? 
Proposal 2: If assumptions are different for Dual Tx PC2 MPR compared to PC1.5 MPR, consider using similar assumptions to see if improved MPR for PC1.5 can be found. 

	R4-2107113
	Rohde & Schwarz
	Discussion on FR1 UL MIMO EVM measurements
Proposal: RAN4 agrees on the presented approach for FR1 UL MIMO EVM measurements. 
[Also out of the scope of this agenda and not included below.]



Open issues summary and discussion
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 Remaining issues related to Endorsed CR
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1-1: EVM definition
· Proposals
· Option 1: As in agreed WF R4-2008465

· Option 2: As in R4-2107369

· Recommended WF
· TBA

Views’ collection for 1st round:
	Company
	Comments

	ZTE
	Option 1.
As we show in our paper, Option 2 has a lower value than Option 1 given the same pair (EVM1, EVM2) where EVM1 is not equal to EVM2. This means if we take Option 2, it is equivalent to relax the final EVM requirement. 

	Huawei
	Both are acceptable. Slightly prefer option 2.

	Ericsson
	We prefer Option 2 the background of which is known, and more relevant for a UE implementing full-power mode operation (with half-power PAs).  
The method and reference receiver proposed in R4-2107112 is interesting: MRC combining followed by the standard LS equalizer. Is it possible to use this reference architecture be used for measuring the power capability of the wanted signal (MOP) and assess impact of e.g. S-CDD?

	Lenovo, Motorola Mobility
	We prefer Option 2 since it is our proposal.
For ZTE, If we understand your argument correctly, then you are saying that Option 1 should be used not because it is correct, but because it is slightly larger.  However, Option 2 is already very conservative in two respects.
i) it assumes that the correlation coefficient of the transmitter noise is 1, and furthermore, that it has the worst-case phase	
ii) the linear MMSE receiver will yield an EVM value which is much smaller than the zero-forcing (channel inverse) receiver used to derive Option 2.
For R&S.  We have concerns about implementing the pseudo-inverse here to measure EVM for transmit diversity because it can lead to anomalous results.  Consider the case that the transmitter noise is highly correlated with covariance matrix given by  where  is real-valued and less than 1.
Assume that the precoder for transmit diversity is given by  and that the propagation channel is given by the identity matrix so that that H = I2x2. The SNR at the output of the pseudo-inverse receiver is given by (possibly within a scale factor)

For ,   while for , . Since 
there can be a very large variation of the EVM depending on  of the precoder.  Further, this value may change over frequency (if CDD) and over time due to phase drift.
This problem does not occur  with full rank transmission since the value of  changes by  from one layer to the next, so the issue will be reflected in the measured EVM.
In our view, it is more conservative to assume that the correlation coefficient of the transmitter noise is 1, and furthermore, that it has the worst-case phase as in Option 2.

	LGE
	Both options are acceptable

	Samsung
	Prefer Option 2 for its physical meaning better reflect real field condition. 

	Skyworks
	For the evaluation of MPR, if we use the assumption that both antenna will be at the same power and assuming same impairments and symmetrical coupling (should be the case) then P1=P2 and RMS EVM1 should be fairly equal to RMS EVM2 with same impairment and RIMD. Then both equations have a similar result. So this should not affect MPR evaluation significantly.



Status summary for 1st round:
	Status summary 
Majority companies support option 2, while one company have reservation. This issue has been discussed and concluded in GTW session.

	Agreements in GTW session:
· Option 2
· For UL MIMO, Option 3 or options along those lines can be further considered. Once a solution is agreed, RAN4 can discuss from which release onwards it applies
Recommendations for 2nd round:
This issue is closed for this meeting. No need for 2nd round discussion.




Issue 1-1-2: MPR
· Proposals
· Option 1: As in last meeting’s Endorsed CR R4-2107307
· Option 2: Base on the proposals in R4-2104538.
· Option 32: Reconsider separating MPR requirements for UL-MIMO and TxD
· Option 43: Keep the same MPR with 1Tx
· Option 54: Other solution
· Recommended WF
· TBA

Views’ collection for 1st round:
	Company
	Comments

	OPPO
	Option 1 is ok from our side, but can accept Option 2 (R4-2104538) too. 
Regarding separate MPR for UL MIMO and TxD, need to understand better on the reason or justification behind.
For the option 3, we don’t think this is reasonable.

	ZTE
	For Option 1, we would like to understand why 0.5 dB relaxation only applies to 64QAM Outer RB allocation, not to other high order modulation schemes, e.g., 256QAM or 16QAM? For other values in the CR, we are fine.

	Xiaomi
	Prefer to support option 1. Tx diversity and UL MIMO share the same RF architecture and the same logic to define Tx requirements, thus it is reasonable to share the same MPR requirements.

	Huawei
	Option 1. To make progress, open to have further discussion on new inputs. 

	T-Mobile USA
	Option 4: For dual Tx with two 26 dBm PAs, (UL MIMO in particular_ the MPR for 2 Tx should be the same as the MPR for PC2 with one Tx. Only if 2 Tx PC2 is based on two 23 dBm PAs should there be relaxation compared to 1 Tx PC2. We are still curious if MPR values are based on measurements, analysis or simulations, and why the PC2 2 Tx MPR is so much less than the PC1.5 MPR which is also based on 2 Tx.  What assumption was made for the isolation between antennas and post PA loss? 

	Ericsson
	Option 4: increased MPR for transparent TxD capability should not be specified in view of the sensitivity of the gNB receiver performance to channel correlation and the CDD delay in the field. Increased MPR is not allowed for full-power operation either.

	Nokia
	Option 4: It would be great if UE and/or chipset vendors could share technical analysis on consistency of MPR values such that 2Tx PC2 MPR and 2Tx PC1.5.   

	LGE 
	Prefer option 1 in draft CR. Do not define separate MPR for UL-MIMO and Tx Diversity based on previous agreements.

	Charter Communications Inc.
	At the GTW call last night, there was a recommended WF agreement, “RAN4 to start a evaluation campaign to derive the MPR values for both UL-MIMO and TxD, with agreed evaluation assumptions and UE implementations. Decisions will be made in the May meeting” 
It was suggested to focus the evaluation campaign to PC2.  Qualcomm mentioned that in some cases like NR-U,  there is a need for identifying the MPR values for PC3.   We strongly encourage companies to include PC3 in the evaluation campaign to address Operator’s needs to include PC3 in bands where only other classes have been introduced; like NR-U in 5 Ghz and also in 6 GHz

	Skyworks
	As discussed in GTW, for proper evaluation and comparison between companies assumptions should be clear. For example for TxDIv 2Tx MPR with two PC3 PA:
Each PA should be calibrated for 1dB MPR (22dBm at antenna) with 30dB ACLR for QPSK DFT-s-OFDM 20MHz 100RB0 waveform
Additionally post PA losses and antenna isolation should use usual assumptions of 10dB isolation and 4dB post PA losses.
Then equal power per antenna and equal back off per antenna should be used. Ideally a complete set of assumptions and evaluations scenarios should be agreed in a dedicated WF.
The power class and implementation scenarios should be clarified.



Status summary for 1st round:
	Status summary 
Views are divided. Questions were raised on the background of the proposals for MPR numbers. Though majority view still favor, some challenges were raised on previous agreements that UL-MIMO and TxD should share common MPR requirements.

	Agreements in GTW session:
· RAN4 to start a evaluation campaign to derive the MPR values for both UL-MIMO and TxD, with agreed evaluation assumptions and UE implementations. Decisions will be made in the May meeting 
Recommendations for 2nd round:
Draft an evaluation assumptions. 2nd round would be based on the separate assumption document.




Issue 1-1-3: A-MPR Related
· Proposals
· Option 1: A-MPR as band specific requirements could be decoupled from the general TxD requirements
· Option 2: Keeping the agreement of applying same MPR for UL MIMO and Tx Diversity would mean changed to the UL MIMO AMPR, too. 
· Recommended WF
· TBA

Views’ collection for 1st round:
	Company
	Comments

	OPPO
	Option 1
The total back off for UE is max{MPR, AMPR} and the AMPR is band specific, could the proponent of Option 2 clarify more on how this UL MIMO PC2 MPR will impact AMPR?

	Xiaomi
	We prefer to follow the same way as UL MIMO.

	Huawei
	Option 1. Band specific requirements can be discussed separately. 

	T-Mobile USA
	We would be fine with Option 1, but that would mean that a UE that uses TxD to achived PC2 for a given band would also need to meet the emissions requirements with the currently defined A-MPR. Otherwise the UE could not implement PC2 with Tx D for the band, because the network would not know if the UE can meet the emissions when A-MPR is needed. 

	Ericsson
	For FP mode the following applies “For UE support uplink full power transmission (ULFPTx) for UL MIMO, the A-MPR values specified in clause 6.2.3 [same as 1TX] shall apply to the maximum output power specified in Table 6.2D.1-1”. The same should apply for transparent TxD capability.

	Qualcomm
	Reading carefully the proposals and observations in 7306  for Option 1, it seems the proposal is to keep the work separate, not requirements. So it means to open a basket WI for TxD bands. To Oppo, T-Mo answers this and in other words, if txd UE needs back off to meet general requirements, then why the A-MPR that was developed with 1Tx assumption is sufficient to meet the additional requirements. In all cases, clarity is needed for A-MPR if TxD and UL MIMO have the same MPR. 
Can option 1 proponent explain how band dependent requirement are kept separate? Doesn’t that mean feature become band dependent so we need to have alist for bands a feature requirement (txd) applies? 

	Nokia
	Shouldn’t we finish MPR discussion first? It is true that the total back off for UE is max{MPR, AMPR} but the ambiguity of MPR being discussed can be seen in A-MPR values in the end.

	LGE
	Prefer option 1. A-MPR requirements shall be discussed as band specific manners.

	Apple
	We would be ok with Option 1. However, it would be preferable to first finish discussion on MPR and agree on the underlying measurement requirements.

	Skyworks
	We agree that the priority is MPR and we need to understand which bands are targeted for PC2 TxDiv it is not precluded to use the MPR evaluation campaign to collect some preliminary AMPR results if some example band is agreed. at least same PA calibration and antenna isolation assumptions should apply for MPR and AMPR.

	Vivo
	Prefer option 1 for simplicity, and A-MPR is basically band specific, though the evaluation is similar to MPR. Can discuss further after the MPR.



Status summary for 1st round:
	Status summary 
Consensus are still not reached on whether UL-MIMO A-MPR requirements should be impacted by general MPR requirements.  There are also view that MPR could be discussed and analyzed first before concludion made on A-MPR.

	Tentative agreements:
Keep this issue open for this meeting, and wait until MPR analysis achieving some progress.
Recommendations for 2nd round:
Suspend discussion on this issue. No need for 2nd round.




Sub-topic 1-2 Testing related issues
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-2-1: UE behaviour under conformance testing
· Proposals
· Option 1: UE will keep the Tx diversity status unchanged in conformance testing.
· Option 2: UE will not keep the Tx diversity status unchanged in conformance testing.
· Option 3: Let RAN5 decide this issue.
· Recommended WF
· TBA

Views’ collection for 1st round:
	Company
	Comments

	OPPO
	Others. Some cases like the max power testing the TxD will be unchanged, however, in cases like relative power control the TxD will be different for high power mode (2T) and low power mode (1T). But in conformance testing, no matter TxD is kept or changed, the UE behavior shall be repeatable and this make the testing is reliable.
And this is UE behavior related which is more related to requirements, should be decided in RAN4, and the testing specific like test mode, etc, could be decided in RAN5.

	ZTE
	Option 1 as analyzed in our paper. 
In Option 2, If UE change TxD status in conformance testing which is transparent to BS, then BS has to detect TxD status, and this will potentially result in a new requirement for it.

	Xiaomi
	Option 1 is more proper for the sake of simplifying test

	Huawei
	The options may not be very clear. In our understanding, for output power below a certain level, the transmission may fall back to 1Tx, which is up to UE implementation. But for the same UE under test, the measurement should be repeatable. 

	Ericsson
	Option 2: the UE should be tested for conformance in accordance with its behaviour in the field, but we assume that e.g. for the MOP test a UE implementing transparent TxD with two half-power rated PAs in relation to the advertised PC would transmit with full power (i.e. 23 dBm for PC2) on both TX connectors.

	LGE
	Prefer option 1 for the Tx Div conformance test. The detail test methodology and procedure will be determined in RAN5.

	Samsung
	Option 1 or 3. Because the major concern on UE transparent Tx diversity behavior change comes from testability issue, and RAN5 could be in a better place to decide. 



Status summary for 1st round:
	Status summary 
Views are divided. Considering the discussion has been no progress for some time, it is proposed to suspend the discussion.

	Recommendations for 2nd round:
Suspend the discussion, no need for 2nd round.



Issue 1-2-2: 	Power splitting behaviour
· Proposals
· Option 1: Only allow equal power split between connectors
· Option 1a. Per instructed as test mode
· Option 2: Allow any power split between connectors
· Option 3: Let RAN5 decide this issue.
· Recommended WF
· TBA

Views’ collection for 1st round:
	Company
	Comments

	OPPO
	Option 2
Same logic can be applied for UL MIMO and TxD in power splitting between antenna connectors. The necessity of this discussion is unclear. 
Although the requirements are based on equal power split, it is less likely the power split is always equal in implementation, and RAN5 tests should accommodate equal and unequal power splits, however, this testing specific issue shall be decided by RAN5 rather than RAN4.

	ZTE
	Option 1.
Allowing any power split may introduce a potential loss of resource in time domain. 

	Xiaomi
	For testing, we can accept option 1

	Huawei
	Option 2. How to split the output power is up to UE implementation. 

	Ericsson
	We prefer to leave this to UE implementation, unless there is some strong performance benefit in realistic use cases.

	Qualcomm
	We would be interested to see how requirements would be written for both of the options 1 and 2. Is it maybe intention to write a requirement how much powers can differ between ports to be considered the same. 
We prefer option 2. 

	Nokia
	We don’t understand the intention of this discussion. What is the final purpose? Where the Power is equally split? If the placement is baseband, in the end, we may see different output powers at antenna ports. Then, what is the requirement? If we don’t have the requirement on the delta between two output from the respective antenna ports, what is the meaning of this discussion?

	LGE
	Prefer Option 1. The same PSD per antenna and same power backoff are considered for Tx Div and UL-MIMO schemes.

	Samsung
	To better match field operation, Option 2 will be better, but still depends on requirement definition. If different MPR requirements apply for 1TX and 2TX, it means relaxed requirement for UE which can cheat by mandating 1TX during the test. 
If UE vendor prefer full implementation flexibility in real field, option 1a can be a compromise to consider both conformance test and real field implementation.  
Decide Sub-topic 1-1 firstly. 

	Apple
	If RAN5 could confirm on the possibility of option 2 then we would not have to limit the testing behavior. 

	Skyworks
	Independently from which UE behavior is allowed for test, for MPR evaluation the straight forward assumption should be equal power and equal back-off. Then if other power splits are allowed some assessment of the worst case should be clarified.



Status summary for 1st round:
	Status summary 
Views are divided. Considering the discussion has been no progress for some time, it is proposed to suspend the discussion.

	Recommendations for 2nd round:
Suspend the discussion, no need for 2nd round.



Sub-topic 1-3 Other Issues
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-3-1: Relation with SRS antenna switching
· Proposals
· Option 1: UE that supports transparent TxD can have antenna switching SRS configured in the same band.
· Option 1a. The ∆TRxSRS needs to be increased by 3 dB overall except for the PC2 case which accommodates the use of PA with 3 dB lower power for SRS antenna switching. 
· Option 1b. Other solutions or requirements.
· Option 2: UE that supports transparent TxD can not have antenna switching SRS configured in the same band. 
· Recommended WF
· TBA

Views’ collection for 1st round:
	Company
	Comments

	OPPO
	Option 1b
The delta SRS IL is applied for the antennas other than the main antenna, so for PC2 UE with TxD which for example is 23+23 to achieve 26, this UE is configured with 1T4R, then at the main antenna UE can use antenna virtualization to achieve 26 but in the 2nd, 3rd, and 4th antenna UE is probably will not switch both PAs to each antenna simultaneously otherwise the front end will be too complex. This makes each antenna will be additional 3dB power back off comparing to main antenna as the case of PC2 UE. 
But for the 2T4R case each main antenna (1st, 2nd) will be same as the 3rd and 4th, i.e. only one PC3 PA is working in each antenna. Then the total power level in the first time instance (1st and 2nd antenna port transmission) is equal to second time instance (3rd and 4th antenna port transmission). No additional 3dB is needed, only the original 3dB/4.5dB IL to compensate PCB routing loss is needed.
For the PC3 case, there is no needed to mention about TxD since only PCB routing loss is needed.
Besides, the spec only considers PC3/PC2, may be the PC1.5 should also be introduced, or it can be accommodated by TxD.
In summary:
PC3+TxD -> can be covered by current spec, no need to mention TxD.
PC2+TxD or PC1.5+TxD-> t1r4 or t1r4-t2r4 (6dB/7.5dB), t2r4 (3dB/4.5dB)

	Huawei
	Option 1b, the existing requirements can already cover the case

	Ericsson
	Option 1b: whether a UE that supports transparent TxD can have antenna switching SRS configured in the same band should be clarified. If a UE that supports SRS antenna switching and transparent TxD is configured for e.g. 1T2R antenna switching, it should not virtualize the SRS, but instead transmit on each RX chain.  Furthermore, a UE should meet its advertised PC for SRS (including any usage of SRS), so a PC2 UE should not have an additional delta SRS applied because it supports transparent TxD. The RAN1 specs do not differentiate power control by SRS usage.

	Qualcomm
	PC1.5 increase is atleast needed. Would  prefer to make it generic. Option 1a. 
To Nokia, yes, since UE power class is based on combined power from two PA’s and the power combination is doine outside UE (TE or OTA), the tested power from one RX port is always 3 dB lower than UE power class. 

	Nokia
	Option 1b: Just for having common understanding of the current requirements for ∆TRxSRS , we interpret the current requirements of a), b) and c) are exclusive. Then, adding d) to this part as proposed QC, it seems that ∆TRxSRS is applied whenever TxD is being used. Is this correct understanding of QC proposal? 

	Apple
	Similar to the UE behavior under conformance testing RAN5 could confirm Option 1 or Option 2.

	vivo
	Prefer Option 1. Whether 1a is viable can be discussed further.



Status summary for 1st round:
	Status summary 
Companies generally have consensus on Option 1 that UE that supports transparent TxD can have antenna switching SRS configured in the same band, except one company think this can be discussed in RAN5.
However, companies have considerable difference in detailed understanding. E.g. Whether SRS can be sent by TxD (virtualization) or only allowed from physical antenna connector. 

	Tentative agreements:
Confirm option 1: UE that supports transparent TxD can have antenna switching SRS configured in the same band. In addition, further discuss whether SRS can be sent by TxD (virtualization) or only allowed from physical antenna connector.
Recommendations for 2nd round:
Further discuss whether SRS can be sent by TxD (virtualization) or only allowed from physical antenna connector.



Views’ collection for 2nd round:
	Company
	Comments

	Ericsson
	Option 1b: clarification on the relation between capabilities is needed. If a UE that supports SRS antenna switching is configured for e.g. 1T2R switching, it should not virtualize the SRS (could also be relevant for a UE also configured with a full-power mode), but instead transmit on each RX chain. The UE should preferably meet its advertised power class also for SRS including any usage of SRS; it should at least not be ambiguous. The RAN1 specifications do not differentiate power control by SRS usage.

	Nokia
	First of all, thanks QC for the reply and sharing the issue. We are open to discuss the resolusion but since this is the 1st meeting to discuss this topic, it is better to come back in the next meeting(s). Thus, we suggest to focus on clarifying the issue and listing options we have at this moment in this meeting.

	Qualcomm
	To Nokia, we are ok to wait but the relaxation should be part of the txd Cr when we around to it. 
To Ericsson, Exactly, SRS should not be virtualized hence UE can only use one PA for SRs in RX port, or more generally, other than its primary TX port (which is virtualized). But since the full power (= power class) was achieved using two PA’s, the power of the SRS in RX port is 3 dB lower. Our proposal is adding 3 dB to all but first port. We could also discuss if there is RX-TX port reciprocity i.e. not even the first port is virtualized so in that case all SRS for antenna switching have 3 dB lower power. 

	Huawei
	Basically, we are ok with option 1. How to define the requirements can be further discussed. 



Status summary for 2nd round:
	Status summary 
As discussed here and also documented in the WF, the following agreements were reached:
· Option 1: UE that supports transparent TxD can have antenna switching SRS configured in the same band.
· Further confirm SRS
· Requirements based on transmission from physical antenna connector and not by transparent TxD
· Detailed requirements FFS




Issue 1-3-2: Concept clarification for TxD
There are following concept:
· Concept 1: TxD
· Concept 2: Transparent TxD
· Concept 3: One layer 2 port configuration with full power transmission: mode 0/1/2
Tentative understanding: Concept 3 is defined in UL-MIMO scope, while current definition work for TxD is actually for transparent TxD. Concept 1 is one general concept including 2/3. 
· Proposals
· Discuss whether the tentative understanding is correct or not.
· Recommended WF
· TBA

Views’ collection for 1st round:
	Company
	Comments

	OPPO
	Our understanding is aligned with the moderator tentative understanding.

	ZTE
	Agree with Moderator’s tentative understanding.

	Xiaomi
	Agree with Moderator’s tentative understanding

	Huawei
	Agree with Moderator’s tentative understanding

	Ericsson
	We do not share all aspects of the tentative understanding.
A background first: the discussion on transparent TxD followed proposals in Rel-15 for supporting PC2 with two 23 dBm PAs and dual-layer transmission and thus advertise PC2 in the NR band capability. Proponents then assumed that PC2 would also be supported by transparent TxD for single-antenna port transmissions, but this is (still) not compliant with the Rel-15 MOP specification for the PC thus advertised (by UL-MIMO). Hence a relation between RAN4 discussions on transparent TxD and UL-MIMO. Then the FP modes for UL-MIMO were specified in Rel-16.
UEs that support FP operation are likely to be able to support transparent TxD capability, and the converse is also true. For Mode 1, full power is achieved by transmitting on either 2 layers or on a single layer by virtualization.  Mode 1 can virtualize DMRS ports in the same way as transparent TxD, although Mode 1 also uses multiple SRS ports that are not virtualized.  Similarly, Mode 2 can also achieve full power for single layer transmission using virtualization, but in this case the UE transmits a single SRS port that is virtualized in the same way as the DMRS. PUCCH transmission is always single port and must also meet the advertised power class (same as for PUSCH). Hence Concept 2 is an integral part of Concept 3.  
FP mode operation is UE capability and configured by the gNB. Given full configurability and specified behavior of FP UL MIMO, additional support for a transparent TxD capability is redundant and may lead to potential behavior ambiguity where UEs support full power operation.  
The TxD is transparent if the properties of the received signal at the gNB (e.g. SNR and actual UE power capability as seen at the gNB) are the same regardless of the configuration of the UE TX connectors. This is not the case for all channels and CDD delays if applied. Is it relevant to add the power levels from the TX two connectors to verify the power capability? This is also a relevant discussion for PC 1.5 and PC3 for NR-U.

	Qualcomm
	TxD is a generalization of Transmit Antenna Port Virtualization (TAV) and in practice is a feature that applies when one logical antenna is virtualized to two antenna connectors. Moderators understanding is correct (enough). Note that per RAN1 UE can be configured with two logical antenna ports and both can be virtualized. That would mean four TX antenna connectors.  

	LGE
	Same understanding with Moderator’ tentative understanding.

	Samsung
	Generally speaking, aligned with Moderator’s tentative understanding, except: 
- Mode-0 is not recommended to be used for ULFPTx, to use “Mode-full power” instead due to this terminology used in all RAN1/2/4 spec. 
- If we restrict the discussion on 2 PA architecture (which is obvious the most practical case which really have the value/emergency to discussion RAN4), based on current ULFPTx requirement, with the note in table Table 6.2D.1-3 , i.e., “NOTE 1: The UE is configured with one SRS resource with the parameter nrofSRS-Ports set to 2.”, it is not possible to generate two SRS port by using two non-full-rated PAs for mode-2 and Mode-full power. Therefore, for 2PA architecture UE, only ULFPTx Mode-1 UE has the need of relying on transparent TxD for fallback DCI_0_0 or DCI format 0_1 for single antenna port codebook based transmission. 
- If 4 antenna connectors case is considered as QC did, then the Moderator’s interpretation is okay. 

	Apple
	Our understanding is that the TxD signaling is not fully redundant to ULFPTx mode indication. Support of ULFPTx and UL-MIMO is optional. A UE which supports TxD must not necessarily support UL-MIMO but still could use TxD. Considering this, a separate signaling for TxD is needed. There are already requests for PC3 TxD due to NR-U and it might be used for other PC3 bands as well. If required, restriction of TxD in relation to ULFPTx could be considered.

	vivo
	One more general wording was proposed in the draft WF saying “Confirm TxD is a general Antenna Port Virtualization concept, and both Transparent TxD and ULFPTx use this concept”. 
The thinking behind this question is for future possible need for alignment of verification between different schemes, and the concept clarification need not to be very strict.



Status summary for 1st round:
	Status summary 
A clear majority companies generally support the understanding. While some companies still hold that there are some challenges and details in full power mode, e.g., one idea is that Transparent TxD is a part of full power transmission.
One general wording was proposed in the draft WF saying “Confirm TxD is a general Antenna Port Virtualization concept, and both Transparent TxD and ULFPTx use this concept”, but not discussed yet.
The thinking behind this question is for future possible need for alignment of verification between different schemes, and the concept clarification need not to be very strict. 

	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Discuss whether the following more general “fallback” concept could be agreed:
“Confirm TxD is a general Antenna Port Virtualization concept, and both Transparent TxD and ULFPTx use this concept”. 



Views’ collection for 2nd round:
	Company
	Comments

	Ericsson
	Mode 1 can virtualize DMRS ports in the same way as transparent TxD although Mode 1 also uses multiple SRS ports that are not virtualized. If [TxDiversity-r16] is supported, then a single SRS port is presumably virtualized like the DMRS port. Can it be assumed that the full-power SRS configuration (when configured) still applies for single antenna-port transmission?
Full power Mode 2 can also achieve full power for single layer transmission using virtualization, but in this case the UE transmits a single SRS port that is virtualized in the same way as the DMRS.
Hence transparent TxD is already part of full-power indication and there is no need to introduce ambiguity by introducing the capability [TxDiversity-r16] for UEs configured with FP for PUSCH. Moreover, the SRS power capability with switching would be ambiguous for e.g. the for the 1T2R or 1T4R indication as discussed for issue 1-3-1.
Instead RAN4 should focus on clarifying the MOP test for FP modes configured for UEs not equipped with a full power PA (i.e. 26 dBm for PC2). For fallback (e.g. DCI 0_0) or PUCCH transmissions, these UEs would not comply with the MOP requirements in 6.2.1, which apply per TX connector. 
If only a matter of making sure that a UE implemented with two 23 dBm PAs can indicate PC2 and pass the conformance tests for single-port transmissions, there is no need to introduce a [TxDiversity-r16] capability. The number of active TX connectors can be declared. However, then the actual UE power capability as seen in the field would be ambiguous, see the comment to issue 1-3-5. 


	Qualcomm
	What Ericsson seems to be sayin is that if UE supports Full power MIMO, it should not support Tx diversity. This was discussed in FPULTx WI and agreement was to allow port virtualization. With mode 2, ports are not virtualized but the similar to TxD operation is achieved by assigning UE TPMI [1,1]. It was further agreed that UE can virtualize even the case [1,0] by using two antenna connector. 
FPULTx is only valid when UE supports two logical antenna ports and is confured for two logical antenna ports. Tx diversity capability is needed for the case when UE is configured for one logical antenna ports but still fullfills output power with two Pas and antenna connectors.  

	ZTE
	The proposed general term could be used in RAN4 as its counterpart (“antenna port virtualization”) used in RAN1.

	Samsung
	To Ericsson, 
Seems Ericsson’s proposal here is not aligned with the method we used for ULFPTx: 
- When ULFPTx is discussed, it is agreed that 
	Approved WF (R4-2008462)
· UE declaring Mode 1 support requirements with DCI 0_0 or single SRS port with DCI 0_1
· For Mode-1 UE, UE is mandated to produce declared full power when it is configured for single SRS port (either with DCI_0_0 or single SRS port with DCI_0_1)
· Transparent TxD’s applicability for UEs supporting or not supporting ULFPTx in Rel-16
· [Reconfirm previous agreement] “The applicability of Transparent TxD is NOT related to UE supporting or not supporting Rel-16 ULFPTx”
· [Newly added] In Rel-16, RAN4 ULFPTx requirement needs to allow UE to use transparent TxD to achieve the required transmission power in following cases: 
· Mode-1 UE use transparent TxD for single SRS port (either with DCI_0_0 or single SRS port with DCI_0_1)
· FFS transparent TxD can be used for UE configured with two SRS ports



Need Moderator to clarify more on “Confirm TxD is a general Antenna Port Virtualization concept, and both Transparent TxD and ULFPTx use this concept”: 
- Confused because we think Transparent TxD = Antenna Port Virtualization. 
- We don’t have a clear definition of TxD yet, but seems people use “TxD” for TPMI [1 1], and other similar precoder with two non-zero entries. 
- If that is correct understanding, ULFPTx could use transparent TxD at least for Mode-1, and use TxD also for Mode-1. 
We need more clarified agreement with more clarified concept description. 

	Huawei, HiSilicon
	We are ok to have further discussion to align the understanding in the group. But the clarification should not impede specifying the RF requirements for TxD.



Status summary for 2nd round:
	Status summary 
The views are still not clear and no concrete agreements were made.Here is the WF: 
· Further discuss the concept of TxD / Transparent TxD
· Note: May used for requirements definition / applicability Etc.





Issue 1-3-3: Relation with full power capability
· Proposals
· Option 1: UEs can support only one of full power capability and transparent TxD capability in a given band. 
· Option 2: No restriction related to full power capability. 
· Recommended WF
· TBA

Views’ collection for 1st round:
	Company
	Comments

	OPPO
	To make the discussion simpler, our suggestion is focus on the transparent TxD and no restriction of full power capability.

	ZTE
	Option 2. It has been agreed that whether or not supporting ULFPTx is not dependent on transparent TxD support.

	Xiaomi
	Option 2

	Huawei
	Option 2

	Ericsson
	Option 1: for a UE supporting FP, because there is no signaling to enable/disable transparent TXD, the network would not know whether to expect the behavior from transparent TxD capability or from FP UL-MIMO.  

	Nokia
	Without full power capability, how we know the UE’s real power class during TxD?

	Samsung
	For the sake of simplifying the discussion, no restriction (option 2) is okay. 

	Vivo
	Option 2



Status summary for 1st round:
	Status summary 
A clear majority companies prefer option 2: “No restriction related to full power capability”, However, there are still a few different understanding. 

	Recommendations for 2nd round:
Further discuss whether Option 2 can be accepted and if not, what is the concerns and problems.



Views’ collection for 2nd round:
	Company
	Comments

	Ericsson
	See the comment to issue 1-3-2. The issue can be avoided altogether by not introducing the [TxDiversity-r16] capability that only creates ambiguity for operations in the field. 

	Nokia
	Question or what we want to achieve should be clarified. In order for a UE to report full power capability for a given band, the said UE shall support UL MIMO for the band. And the question is if the UE reports TxD capability for the band as well, we are asked if the UE can report all the full power capabilities or not? Then, this is not the question for TxD but rather it seems when the UE support UL MIMO for a band, if the UE can support all kinds of full power capabilities or not…

	Qualcomm
	UE is allowed to virtualize (=implement Tx diversity) when [1,0] is configured in FPULTx. Option 2 is our preference. It is up to the UE how it defines ports. 

	ZTE
	Option 2. 
With transparent TxD configured for a UE, the UE may operate eventually in a similar way to ULFPTx under a certain configuration. However, transparent TxD may also be configured for a non-UL-MIMO UE. These two concepts are not fully overlapped, and could be configured independently.

	Huawei, HiSilicon
	Option 2. 
According to previous agreement in RAN4, that Transparent TxD’s applicability for UEs supporting or not supporting ULFPTx in Rel-16, we think it is clear for the issue. 



Status summary for 2nd round:
	Status summary 
Though majority companies support option 2, there is still concerns. This issue is FFS.



Issue 1-3-4: TxD EVM measurement details
· Proposals
· Option 1: RAN4 considers to update the endorsed draft CR for UL Tx diversity EVM measurement method with the method presented in R4-2107112. (R&S)
· Option 2: Others
· Recommended WF
· TBA

Views’ collection for 1st round:
	Company
	Comments

	ZTE
	Option 2. It is sufficient that a composite EVM is defined from EVMs measured on each connector as conventionally, and TE vendor has full flexibility of how to combine signals from two connectors. And furthermore, if we go for update in R4-2107112, then the composite EVM definition should be aligned accordingly as well.

	Huawei
	Option 2. How to calculate the composite EVM is according to the formulas of the two options discussed in RAN4. Existing measurement procedure per antenna connector can also be applied. 

	Ericsson
	See response to issue 1-1-1. (Option 1 can be considered, the extension to dual-layer measurements in R4-2107113 is also interesting.)

	Samsung
	The test method should be considered together with EVM definition in Issue 1-1-1.  

	vivo
	Has been discussed with Issue 1-1-1, and would be considered later.



Status summary for 1st round:
	Status summary 
This has been discussed in GTW session with Issue 1-1-1. This could be a promising way which can also potentially be utilized in UL-MIMO. However, considering to make progress, currently it would not be used. 
· For UL MIMO, Option 3 or options along those lines can be further considered. Once a solution is agreed, RAN4 can discuss from which release onwards it applies


	Recommendations for 2nd round:
Concluded in GTW session. No need for 2nd  round discussion.




Issue 1-3-5: TxD antenna and channel models
· Proposals
· Option 1: Further discuss the relevant antenna and channel models and their impact as part of, and prior to, concluding on conformance testing methodologies and reference receivers for TxD with conducted measurements. 
· Option 2: No more discussion on these issues. 
· Recommended WF
· TBA

Views’ collection for 1st round:
	Company
	Comments

	OPPO
	No strong view, but prefer Option 2.

	ZTE
	Option 2 as it is already in a late stage.

	Huawei
	Option 2. 

	Ericsson
	Option 1: the power capability measured as proposed (endorsed) CR would not verify the actual power capability as seen by the gNB receiver under all conditions. This is important and should be further considered for (conducted) verification of the power capability for virtualized single-port transmissions.

	LGE
	Prefer Option 2

	Samsung
	No strong view. For proponent of Option 1, seems more simulation-based alignment is needed, but is that needed to be added into performance part of R16 because it seems more like baseband processing verification. 

	vivo
	Option 2



Status summary for 1st round:
	Status summary 
All but one companies suggest option 2 “No more discussion on these issues”. Based on this situation and this late stage, it seems not likely for these studies to be carried out.

	Recommendations for 2nd round:
Discuss whether option 2 can be confirmed. 



Views’ collection for 2nd round:
	Company
	Comments

	Ericsson
	If it is only a matter of making sure that a UE implemented with two 23 dBm PAs can indicate PC2 in the NR band capability and pass the MOP tests for single-port transmissions, there is no need to discuss any additional capability. The number of active TX connectors can be declared. No need for discussions. The downside is that the actual UE power capability would be ambiguous: the power capability for single-port transmissions as seen at gNB receiver would be different for 1TX- and 2TX-implementations of a power class (i.e. not transparent to the receiver). The difference depends on the correlation and any CDD delay applied as shown in R4-2105082. 
The current MOP requirements in 6.2.1 ensure that the UE is capable of the indicated power class at the TX connector. For UEs supporting PC2 by 2TX connectors for single antenna-port transmissions, is there a way to assess the impact on different CDD delay in conducted MOP verification, for example? This is relevant for performance in the field and should be discussed by RAN4.
The issues with the actual power capability of a PC1.5 would be similar for single antenna-port transmissions, but in that case the network can assume that this is implemented with 2TX connectors (not ambiguous).
We are not ready to confirm Option 2.  

	Huawei, HiSilicon
	Option 2. 
Though more discussion currently is for PC2 requirements for TxD, however, it should be noted that TxD for PC 1.5 is already supported when the requirements for PC1.5 WI is finished. At this stage, we think the discussion should be focused on the remaining RF requirements left in last RAN4 meeting. 



Status summary for 2nd round:
	Status summary 
Though majority companies support option 2, there is still concerns. This issue is FFS.



Sub-topic 1-4 CRs/TPs
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

	R4-2107307
	ZTE: As commented in Issue 1-1-2, we would like to understand why 0.5 dB relaxation only applies to 64QAM Outer RB allocation, not to other high order modulation schemes, e.g., not 256QAM or 16QAM? For other proposed values, we are fine.

	
	Huawei: We are open to have further discussion on other proposed values.

	
	T-Mobile USA: We are interested in having further discussions on the proposed values. Are they based on simulations, analysis or measurements? What where the assumptions for antenna isolation and post PA loss? We also have the same question as ZTE. 

	
	Ericsson: this CR should be postponed. The verification of the power capability, EVM, the relation to full-power mode and other multi-antenna features should be clarified first. Is the TxD capability really needed? (Differences in TX-connector configurations for testing transparent modes can be declared.)

	
	LGE: Prefer to make consensus in each RF requirements for variable open issues.

	
	Qualcomm: Need to add SRS relaxation according to R4-2107283. TxD may need its own band list to see for which bands the band dependent requirements applies, such additional emission and allowed AMPR is sufficient. This is regardless of UL MIMO MPR discussion but if agreement is to have same MPR between UL MIMO and TxD and propoments confirm TxD PC2 meets additional emission requirements with AMPR allowed for UL MIMO (that is based on 1Tx analysis) then TxD band list can be the same as UL MIMO band list. 



Status summary for 1st round:
	Status summary 
Some comments were provided to the CR, which is basically the same issues.

	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
CR be postponed. No need for 2nd round discussion.




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

	R4-2104486
	ZTE Wistron Telecom AB
	Discussion on power class related issues and the corresponding reply LS
Observation 1: For a Rel-15 UE, declaring power class for the NR part can guarantee the correct PHR calculation, but cannot resolve the ambiguity issue at network side due to the lack of the signalling for the declaration.
Observation 2: For a Rel-15 UE, fixating a PC3 for the NR part in PC2 EN-DC mode is not an optimized solution from performance perspective.
[bookmark: _Hlk68859631]Proposal 1: Reusing the IE dualPA-Architecture to distinguish the two cases where the NR parts has PC2 or PC3 in PC2 EN-DC mode.
Proposal 2: With the above solution, send a reply LS to RAN5 as Appendix.
Proposal 3: With the above solution, correct Rel-15 specs as provided in [6].
Proposal 4: Send an LS to RAN2 on the solution.
Proposal 4: The reply LS is also CC-ed to RAN2.


	R4-2104487
	ZTE Wistron Telecom AB
	Draft CR on resolving NR power class ambiguity issue for an intra-band PC2 EN-DC UE

	R4-2104539
	vivo
	Remaining issues in Power class & UL MIMO related requirements
Observation 1: For SA power class fall back to single antenna port, current wording for Rel-15 basically kept the same and no further clarification is provided. 
Proposal 1: Discuss an explanation on the current wording “the requirements in clause 6.2.1 apply” for power class fall back for SA UL-MIMO in Rel-15. 
Proposal 2: For NSA NR power class, chose option 5 or option 1 as previous suggested. 
Proposal 3: Even if the signalling cannot be release independent from Rel-15, the need for clarification basically would unchanged since TxD can anyway be applied by UE implementation and test by UE declaration. 

	R4-2105083
	Ericsson
	NSA power class for Rel-15, its verification, applicability of TxD and power fall-back of SA UL-MIMO.
Proposal 1: for Rel-15, modify the Pcmax for NR according to the NR power capability actually supported by the UE for NSA so that the PHR becomes correct (Option 1 in the WF R4-2103390), this NR power capability declared for conformance testing.
Proposal 2: for Rel-15, verify that the Pcmax and PHR are reported correctly according to the declared NR power capability for NSA.
Observation 1: applicability of (transparent) TxD for Rel-15 would not impact the Rel-15 power-class issue for NSA.
Observation 2: there is no difference between the SA UL-MIMO fall-back requirements for Rel-15 and Rel-16.


	R4-2105084
	Ericsson
	Correction of Pcmax for an NR PC2 UE supporting NR PC3 for EN-DC

	R4-2107285
	Qualcomm Incorporated
	Handling power class ambiguity
Proposal: Wait for feedback from Ran2 or wait for ran2 to conclude the work to add TX diversity capability and conclusion on applicable release before making changes to power class behaviour in ran4. 

	R4-2107308
	Huawei, HiSilicon
	Discussion and draft reply LS on EN-DC power class
Observation 1: Without a power class to indicate the difference between SA and NSA for the NR band, it’s ambiguous which power class would be used for PCMAX_L,f,c,,NR , consequently, UE may fail the Pcmax test for the NR part in an EN-DC band combination. 

Observation 2: The main issue of Pcmax identified by RAN5 is to address the measurement problem.

Proposal: It is proposed to adopt the method to set a lower bound for PCMAX_L,f,c,,NR if PPowerClass,NR is indicated as a higher power class rather than the default power class.


	R4-2107309
	Huawei, HiSilicon
	draft CR for TS 38.101-3 Correction on EN-DC power class



Open issues summary and discussion
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 Power Class ambigulity
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1-1: How to revise Rel-15 NSA power class
· Proposals
· Option 1: The Pcmax for NR is modified according to the declared NR power capability for NSA so that the PHR becomes correct. (Ericsson)
· Option 2: The Pcmax for NR is modified to use the lower possible power class to decide the lower bound of the configured power. (Huawei)
· Option 3: Reusing the IE dualPA-Architecture to distinguish the two cases where the NR parts has PC2 or PC3 in PC2 EN-DC mode. (ZTE)
· Option 4: Wait for feedback from Ran2 or wait for ran2 to conclude the work to add TX diversity capability and conclusion on applicable release. (Qualcomm)
· Option 5: Others
· Recommended WF
· TBA

Views’ collection for 1st round:
	Company
	Comments

	OPPOXXX
	Option 4

	YYY
	Option 3 as shown in our paper.

	Xiaomi
	Prefer option 4

	Huawei
	Option 2. The capability is for the NR part, which is different from the one on TxD as in the LS sent to RAN2 in last meeting. 

	T-Mobile USA
	Option 1. 

	Ericsson
	Option 1, then the PHR becomes correct even though the power class indication is ambiguous. For Option 2 the PHR would still be ambiguous, nothing is resolved. The same for Option 3.

	Qualcomm
	Option 4. 

	LGE
	Option 4 

	Samsung
	Option 4



Status summary for 1st round:
	Status summary 
Views are diverse and generally the same compared to last meeting. One new scheme was proposed as option 3, but no support except original proponent. More companies prefer to wait until RAN2 provide more feedback regarding TxD signaling release independency

	Recommendations for 2nd round:
Suspend discussion and take Option 4 in this meeting. No need for 2nd round.




Sub-topic 2-2 CRs/TPs
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

	R4-2105084

	OPPO: Content is ok, and since this is Rel-15 change, no sure whether this will cause the NBC issue.

	
	Huawei: Whether the UE can configure the Pcmax properly based on declaration by the UE is still ambiguous for the network, which results the value unpredictable by the network. And it cannot solve the release independent issue for PC1.5.

	
	Ericsson: to Huawei, when configured for EN-DC the UE would configure the Pcmax for the NR CG according to its actual power capability, which may be different from that advertised in the NR band capability. For conformance tests, the actual NR power capability can be declared.

	
	Qualcomm: Not ok, this creates an ambiguity to the testable limit. 

	R4-2107309
	OPPO: Content is ok, and since this is Rel-15 change, no sure whether this will cause the NBC issue.

	
	Qualcomm: This will give 3 dB relaxation to the PC2 UE. Can not agree this relxation. 

	
	Ericsson: not agreed, the PHR would still be ambiguous.

	R4-2104487
	OPPO: The dualPA-Architecture IE is for intra-band band combination which is different from the SA 2T UE capability. UE might support 1T for SA but support 2T for intra-band band combination.

	
	ZTE: To OPPO, we are talking about the IE as one of  MR-DC parameters, and proposing to extend its usage possibly, so we may not need to focus on what’s its current usage.

	
	Huawei: Similar view as OPPO. It’s not appropriate to extend the existing capability scope. 

	
	Ericsson: not agreed, the dualPA-capability does not imply any power class (and is incidentally only applicable for intra-band combination), the power ambiguity would remain.

	
	Qualcomm: This seems a workable alternative in the new context. We would still prefer to wait what is ran2 solution for the rel-15 txd capability.

	
	Vivo： Not prefer this scheme, re-interpret current IE may cause more confusion and do more harm than good. 



Status summary for 1st round:
	Status summary 
Same to previous issue.

	Recommendations for 2nd round:
Suspend discussion and take Option 4 in this meeting. No need for 2nd round.




Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	Way Forward on NR TxD & Power Class
	vivo
	

	Way Forward on MPR evaluation for NR TxD & UL-MIMO
	vivo, Skyworks,[…]
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

	R4-2104485
	Remaining issues on NR transparent TxD
	ZTE Wistron Telecom AB
	Noted
	

	R4-2104538
	Remaining issues in Transparent Tx Diversity
	vivo
	Noted
	

	R4-2105082
	Requirements for transparent TxD
	Ericsson
	Noted
	

	R4-2106558
	R16 TxD testing issues
	OPPO
	Noted
	

	R4-2107112
	Discussion on FR1 Tx Diversity EVM measurements
	Rohde & Schwarz
	Noted
	

	R4-2107283
	TxD MPR and SRS ant switching
	Qualcomm Incorporated
	Noted
	

	R4-2107306
	On remaining issues for TxD
	Huawei, HiSilicon
	Noted
	

	R4-2107307
	draft CR for TS 38.101-1 Tx diversity requirements
	Huawei, HiSilicon, vivo, OPPO
	Postponed
	

	R4-2107369
	On the EVM Definition for Transmit Diversity and Single Layer Transmission
	Lenovo, Motorola Mobility
	Noted
	

	R4-2107113
	Discussion on FR1 UL MIMO EVM measurements
	Rohde & Schwarz
	Noted
	

	R4-2104486
	Discussion on power class related issues and the corresponding reply LS
	ZTE Wistron Telecom AB
	Noted
	

	R4-2104487
	Draft CR on resolving NR power class ambiguity issue for an intra-band PC2 EN-DC UE
	ZTE Wistron Telecom AB
	Not Pursued
	

	R4-2104539
	Remaining issues in Power class & UL MIMO related requirments
	vivo
	Noted
	

	R4-2105083
	NSA power class for Rel-15, its verification, applicability of TxD and power fall-back of SA UL-MIMO.
	Ericsson
	Noted
	

	R4-2105084
	Correction of Pcmax for an NR PC2 UE supporting NR PC3 for EN-DC
	Ericsson
	Not Pursued
	

	R4-2107285
	Handling power class ambiguity
	Qualcomm Incorporated
	Noted
	

	R4-2107308
	Discussion and draft reply LS on EN-DC power class
	Huawei, HiSilicon
	Noted
	

	R4-2107309
	draft CR for TS 38.101-3 Correction on EN-DC power class
	Huawei, HiSilicon
	Not Pursued
	



Notes:
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2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	R4-2105330
	Way Forward on NR TxD & Power Class
	vivo
	Agreeable
	

	R4-2105331
	Way Forward on MPR evaluation for NR TxD & UL-MIMO
	vivo, Skyworks
	Agreeable
	Multiple architectures were raised for PC2 with the intention to study how different PA assumptions would impact the MPR.
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