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Introduction
These meeting minutes document ad-hoc meetings held to discuss Rel-15 FR1 UE RF topics on November 19th from 08:00 – 11:30 during RAN4 #93.  
Agenda
· [bookmark: _GoBack]EN-DC power class (7.5.4.1) including TxDiv, UL MIMO, and EN-DC power class.
Discussion Topics
EN-DC power class
	R4-1913222
	TX diversity situation
	Qualcomm Incorporated
	Proposal 1: Follow guidance from WF [11] and not discuss any specification impact tx diversity or in other words 2x23 dBm implementation for PC2. 
Proposal 2: Tx diversity and its impact to specification and capabilities is addressed in Rel-16

	Comments:
Oppo:  Need to distinguish TxDiv vs 23+23 implementation.  Can declare PC2 in UL MIMO but PC3 in single antenna port.  23+23 implementation needs to be accounted for in RAN4 spec.
Sprint: Support this paper.  UE can declare PC2 for band or band combination, but not for UL MIMO according to RAN2 signaling.
Ericsson:  Agree with Proposal 1.  However, there are some changes needed for UL MIMO to clarify 23+23 vs. 26+23.  Agree with Sprint that not possible for capability signalling to distinguish PC between UL MIMO and single antenna port.  But for conformance, can be distinguished by declaration rather than signalling.
Chair:  Common understanding that there is no signalling capability to distinguish PC between UL MIMO and single antenna port.  Not in Rel-15 and also not in Rel-16 at the moment.
Sprint:  Agree with Ericsson that RAN5 does not need to depend on that signalling.
Huawei:  Disagree that TxDiv can only be addressed in Rel-16.
Vivo: We don’t need TxDiv to declare PC2.  There is a CR from Ericsson to address this.
Qualcomm:  Do companies want some specs for TxDiv, but not all?  We want complete specs.

	R4-1913223
	UL MIMO correction on reference planes
	Qualcomm Incorporated
	Proposal: UL MIMO requirements for output power and emissions will be defined in the same reference plane

	Comments:
Chair:  Can this be covered by Ericsson’s CR?
Qualcomm:  Not currently addressed in Ericsson’s CR.  Different view of RAN1 interpretation of configured for UL MIMO vs. supporting UL MIMO.
Ericsson:  Agree with removing the sentence.  Configuration of UL MIMO should be clear from 6.2D.1.  We did miss a few in Ericsson CR.  Will capture this content and merge into our CR.



	R4-1913224
	CR on UL MIMO correction of reference planes (Cat.F)
	Qualcomm Incorporated
	

	Comments:
Noted


	R4-1913226
	UL MIMO TX EVM test condition changes
	Qualcomm Incorporated
	We discussed the unnecessarily stringent requirement set by the test condition for TX EVM for UL MIMO and presented a way to change the requirements to solve the problem.

	Comments:
Ericsson:  We propose to keep the current spec, tested per connector.  EVM is nonlinear, whereas inverse matrix cancellation is linear.  BS cannot cancel the crosstalk.
Huawei:  Does this change imply that the test is per connector sequentially, or tested on both simultaneously?
Anritsu:  Agree with this proposal.  The wording “may alternatively” is ambiguous.
MediaTek:  This is a valid concern, but how to test needs further discussion.
Qualcomm:  Not proposing that BS cancels the EVM, but the crosstalk between layers needs to be able to be cancelled or else it could not separate the layers into separate streams.  UE can do this on the DL.  Testing per connector sequentially is how it is done now (R&S nodding in confirmation).  The “may alternatively” means we are providing an alternative way to solve the problem.  For MTK, do you have a proposal since this has already been discussed for several meetings?
Skyworks:  Since the test is conducted, you don’t get the antenna coupling.  So it does not address problems related to reverse coupling via the antenna, etc.
Anritsu:  We have a concern whether two test cases need to be created with this “alternatively” in RAN5.  Or is one enough?  If one is enough, we suggest a wording change.
Ericsson:  Still want to ensure the UE meets EVM on both ports.  
Huawei:  Two kinds of interference in this paper:  PCB and antenna.  How does the BS cancel the PCB isolation interference?
MediaTek:  Whether it is PCB or antenna or free-space coupling, it’s all part of the channel.  Not differentiated by the receiver.  Option1 for testing is preferred if the tester can support it.
Qualcomm:  Without solving this problem, there is implication to implementation.  It is not a PCB isolation, but a coupling from one layer to another.  
Ericsson:  The sticking point is the assumption that the basestation and tester can cancel this with linear operation.  
Qualcomm:  The BS needs to be able to demodulate in a high correlation environment.  Is there a requirement for this?  If not, there should be.  Maybe MIMO demod is new for the basestation receiver.


	R4-1913227
	CR to 38.101-1: TX EVM for UL MIMO condition change
	Qualcomm Incorporated
	

	Comments:


	R4-1913228
	CR to 38.101-1: TX EVM for UL MIMO condition change (Cat.A)
	Qualcomm Incorporated
	

	Comments:


	R4-1913473
	CR to 38.101-1 (Rel-15) Transmit power for UL-MIMO
	Intel Corporation
	

	Comments:


	R4-1913474
	CR to 38.101-1 (Rel-16) Transmit power for UL-MIMO
	Intel Corporation
	

	Comments:


	R4-1913551
	Discussion on clarification of Tx diversity in R15
	vivo
	Proposal 1: propose to discuss above 3 options regarding emissions requirements for Transparent TxD of 2Tx in R15. Find the common understanding in RAN4.
Proposal 2: Base on above common understanding, make necessary changes/clarifications in RAN4 specs, inform relevant groups e.g. RAN5.

	Comments:
Skyworks:  The only way is to sum the two signals.
Oppo:  Option1 or option 2 is ok and agree with proposal 2.
Softbank:  Support option 1
Qualcomm:  This only addresses the power class issue.  Emission requirements come from regulatory, not RAN4.  Regulators already have requirements on how to test this.
Nokia:  For option 2, is this also the same for NR SA, CA, and EN-DC?
Vivo:  This is for SA mode, for EN-DC we have a different proposal.  Do not a clear view on regulatory aspects brought up by Qualcomm, but there may be differing views.
Huawei:  Option 2 is reasonable for Rel-15.  For Rel-15 can consider output power as the sum, but the other requirements are based on UL MIMO and there are already commercial products available in the market that will be impacted.  We can consider how to make changes in Rel-16.
Nokia:  How about requirements for existing product.  Are they all covered by UL MIMO?  If not, on what are they based?
Skyworks:  Summing results in a more stringent SEM requirement, but we have more MPR for PC2.  There is no evidence that current UE’s designed against UL MIMO requirements wouldn’t pass a requirement based on summing.
Oppo:  This is Rel-15 discussion?
Chair:  yes, Rel-15
Ericsson:  Support option 3.  Not ok with option 1 or 2 either.
Vivo:  Our preference is also option 3


	R4-1913552
	further discussion on ENDC power class in R15
	vivo
	Proposal 1: Clarify UE behaviour for EN-DC mode when UE with 2 23dBm PAs declare PC2 in NR SA operation by “Alt 1: handled by RAN4 only, inform RAN2”.

	Comments:
Sprint:  Not clear what RAN2 would do since they won’t change the signalling.  RAN5 might do something for testing, but not sure what is the purpose of informing RAN2.
Oppo:  Obs1 is already covered by Ericsson’s CR.
Qualcomm:  Not changing anything in the spec, but we are doing some change for TxDiv.  So why are we doing some changes but not all of them.  What would RAN2 care about number of PA’s?
Huawei:  Two 23 dBm implementation is supported in Rel-15, no matter UL MIMO or TxDiv.  For SA it declares PC2 and also for EN-DC.  The ambiguity is when configured for EN-DC, whether it is PC2 or PC3.  Most common implementation is PC3 in EN-DC.  The best solution is to introduce new signalling, but since it’s too late, then at least some clarification in RAN2 is needed.
Nokia:  We also don’t understand the need to send LS to RAN2.  There is nothing broken in Rel-15 signaling.  We also need to respect Rel-15 functional and signalling backwards compatibility.
Qualcomm:  Don’t believe that the implementation of PC3 in EN-DC is common.  We have implementations w/o this problem.  TS are requirements, not a description of what the UE can or cannot support.
Ericsson:  Spec is not broken in the sense that something will not work, but there is ambiguity.  We already agreed we will not ask RAN2 signaling change in Rel-15.  There will be ambiguity in the network, but PHR in NR CG of EN-DC can give some insight if it follows 23 dBm max power.  We have to live with this ambiguity in Rel-15.  Don’t think LS to RAN2 is necessary.  But could be beneficial to RAN5.
Vivo:  Agree not to send anything to RAN2, but maybe to RAN5.  The clarification proposed in our CR is necessary.  Even if 23+23 is not a common implementation, we would like to enable in Rel-15.


	R4-1913553
	WF on Rel-15 EN-DC power class
	vivo
	

	Comments:


	R4-1913554
	Draft LS on clarification of ENDC power class in R15
	vivo
	

	Comments:


	R4-1913555
	CR to 38.101-3: clarification of ENDC power class in R15
	vivo
	

	Comments:
Vivo:  Need a revision to improve the text, the but main idea remains
Skyworks:  Which behavior is expected in different modes is ok, but should not point to the implementation itself
Sprint:  Will not support TxDiv in Rel-15, but this CR acknowledges transparent TxDiv.  Seems contradictory.
Qualcomm:  This only addresses the power class issue, which still doesn’t enable transparent TxDiv.  What about a UE with 26+23 but does not support UL MIMO?  This UE would be mandated to fall back to PC3 even though it can support PC2.  Such UE’s also exist and would be negatively impacted by this clarification.
Vivo:  Will address these concerns in the revision.
Oppo:  Changes should be in max output power section.  Current text talks about implementation 23+23, but mention of implementation should not be in the spec.


	R4-1914135
	PC2 by UL-MIMO or transparent TxD and relation to eMIMO full power transmission
	Ericsson
	“For power class 2, the UE shall meet the requirements 6.2.1 for either power class 2 or power class 3 when PUSCH is scheduled for single antenna-port transmission by DCI 0_0 or by DCI 0_1 when the UE is configured for single port operation.” Either 23 or 26, but can be declared for conformance testing.

	Comments:
Vivo:  Support this CR
Oppo:  Support this CR.  During the test, is it a single connector or two connectors in this single antenna port configuration?
Qualcomm:  Max power shall be reduced by 3 dB mandates UE to reduce the power.  Only mandated when SRS’s configured to two antenna ports.  Is single antenna port scheduled by DCI_0_1 possible?  Emissions per antenna port is a relaxation compared to regulatory.  Not ready to agree the CR in this form.
Huawei:  Clarification is acceptable.  The paragraph removed is only for test purpose, but not intended to limit UL MIMO.  This configuration is also needed for Rx requirements since those also need to define the uplink configuration.
Softbank:   Same concern as Qualcomm on emissions.
Ericsson:  3 dB reduction is using non-coherent MIMO with TPMI 0 and 1.  Two ports connected implies there are two SRS’s configured.  Therefore, you must scale according to 38.213.  DCI_0_1 behavior is also according to RAN1.  Regarding emissions, we should clarify if it is sum of antennas.  This can be corrected.
Qualcomm:  We would be ok with the CR our three points are addressed.
Huawei:  Emission requirements change would also require reconsideration of MPR.
Chair:  How does Huawei reconcile the regulatory condition that emissions are defined as a sum?
Huawei:  UL MIMO requirements have been defined for a long time.  For regions where regulatory requirements need a sum, then the UE does not enable UL MIMO.  But for other regions, it can be used.
Chair:  Which country does not require sum of antenna ports?
Huawei:  In Europe, the harmonized standard is just a copy of 3GPP which for UL MIMO is per antenna port.
Skyworks:  Which requirement is tested per antenna?  PC2 or PC3?
Qualcomm:  Europe follows ITU recommendations.  There is currently no requirement for UL MIMO in HS (need to check).
Huawei:  Spurious emissions for basestation in Europe is allowed to test per connector.
Nokia:  3GPP should be based on the strictest requirement across all regions to ensure that regulations are met worldwide.


	R4-1914136
	Correction of transmitter characteristics for UL-MIMO: powerclass 2 and fallback
	Ericsson
	

	Comments:


	R4-1914151
	About Tx diversity measurements
	OPPO
	Proposal 1: For UE with transparent Tx diversity (like 23+23 to achieve PC2), the basic requirements are applied.
Proposal 2: Use UL MIMO requirement measurement methods as baseline for Tx diversity.

	Comments:



	R4-1915357
	On EN-DC power class
	Huawei, HiSilicon
	

	Comments:




1

2

