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1.	Introduction
WF [1] for UL MIMO emission requirements and MPR was agreed in RAN4#94Bis-e. The agreement is that specified emissions now apply to UE level but also MPR needs to be revisited. This paper discusses how those agreements should be implemented into the specification. 
2. 	Discussion 
2.1	Emission change
How to test multi tx port UE’s in detail should be left to RAN5. RA4 should focus on what is the applicable requirement. RAN4 should avoid language “emissions are tested as sum from all ports” but better would be to say with language “emission requirements in XX apply to sum of power from all tx ports”.  
Proposal 1: Change “are specified at each transmit antenna connector” in section 6.5D, 6.4D.2.2 and 6.4D2.3 of TS 38.101-1 to “are specified as sum of powers from each transmit antenna connector”
We have provided a CR with these changes. 
2.2	MPR change
WF agreement is to specify MPR to reflect the emission change for UL MIMO. UL MIMO requirements are defined for 2-layer transmission when UE is configured for two SRS ports. This operating mode for UL MIMO is defined only for CP-OFDM waveform as described in 38.211 therefore only CP-OFDM MPR needs revision. 
Observation 1: Only CP-OFDM MPR needs revision because of UL MIMO emission requirements change. 
MPR change is needed due to 3 dB more stringent requirements. Without simulation assumption agreements such as antenna isolation and reference point, it is difficult to perform exhaustive simulations. However, we can do some first order approximations by assuming that close in emissions are caused by baseband filter imperfections which drop with a ratio of 1 and little farther away emissions are caused by 3rd order intermodulation which drop by ration 2:1 with back off. Using these approximations, we can come up with the following MPR tables:
Table 6.2D.2-1 Maximum power reduction (MPR) for power class 3 for UL MIMO
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	CP-OFDM 

	QPSK
	≤ 4.53
	≤ 31.5

	
	16 QAM
	≤ 4.53
	≤ 3.52

	
	64 QAM
	≤ 3.5

	
	256 QAM
	≤ 6.5



Table 6.2D.2-2 Maximum power reduction (MPR) for power class 2 for UL MIMO
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	CP-OFDM 

	QPSK
	≤ 63.5
	≤ 4.53
	≤ 31.5

	
	16 QAM
	≤ 63.5
	≤ 4.53
	≤ 3.52

	
	64 QAM
	≤ 3.5

	
	256 QAM
	≤ 6.5



These should be considered as maximum relaxations since they are founded on simple theoretical phenomena. If urgency to agree MPR is present, then these should be agreed. Further studies are needed if optimization of values is desired. 
Proposal 2: Agree the MPR proposals in above tables for UL MIMO. 
We have provided a draft CR with necessary changes for the emission requirements and MPR tables. 
2.3	Power class ambiguity in EN-DC
The discussion on power class requirements when UE is implementing tx diversity and being configured for EN-DC is not concluded yet. The clarification currently embedded in 38.101-3 with [3] is causing more unclarities. The text does not specify that this is for PC2 UE, or for PC3 UE but only says the UL MIMO UE that does not declare 2 layer support in EN-DC can be PC2 or PC3 but without knowing what was the UE power class in SA, this text does not mean anything. It has come to light that the meaning of this text is not understood or it can have at least two interpretations [4] and it seems RAN4 is not in agreement if a power class relaxation is allowed or not so it would better to remove it. 
The LS from CGF also reveals more severe issue that this prolonged discussion on 23+23 dBm UE implementation has caused. The LS says: 
“To provide road map when the ambiguities of PC2 (see a,b and d above) will be resolved to enable GCF to start validation of power class dependent test cases” 
Observation 2: It is extremely alarming to find out from LS that this discussion on Rel-15 tx diversity/PC2 UL MIMO/23+23 dBm implementation is gating GCF progress on PC2 validation. 
We restate the proposal that Ran4 should settle to a respected agreement that for Rel-15, only one antenna connector provides the full power in all cases, UL MIMO, single SRS port, EN-DC. 
This should be easily possible since the claims that there are existing implementations using 23+23 dBm PA can not be true since those implementations clearly have not been certified in the absence of certification tests.  If there are uncertified devices, then we can just let them be as they are and focus on building new terminals that are made according to the agreements.  
Proposal 3: Rel-15 specifications are not changed due to 23+23 dBm implementation and specifications are clarified so that UE is assumed to have one active TX connector when ever single logical port transmission is configured. 
Proposal 4: Remove the 38.101-3 text introduced in [3] and reply to GCF accordingly.
Conclusion
We discussed open and actionable items according to WF [1] and made the following observation 
Observation 1: Only CP-OFDM MPR needs revision because of UL MIMO emission requirements change. 
And following proposals
Proposal 1: Change “are specified at each transmit antenna connector” in section 6.5D, 6.4D.2.2 and 6.4D2.3 of TS 38.101-1 to “are specified as sum of powers from each transmit antenna connector”
Proposal 2: Agree the MPR proposals in above tables for UL MIMO. 
On the general discussion, where WF did not take any clear agreement, we made the following observation:
Observation 2: It is extremely alarming to find out from LS that this discussion on Rel-15 tx diversity/PC2 UL MIMO/23+23 dBm implementation is gating GCF progress on PC2 validation. 
And to rectify the situation we made the following proposals
Proposal 3: Rel-15 specifications are not changed due to 23+23 dBm implementation and specifications are clarified so that UE is assumed to have one active TX connector when ever single logical port transmission is configured. 
Proposal 4: Remove the 38.101-3 text introduced in [3] and reply to GCF accordingly.
References:
[1]	R4-2005216, “WF on Power Class related UL MIMO and other requirements”, 3GPP TSG-RAN WG4#94-e-Bis Meeting, Electronic Meeting, 20th – 30th Apr., 2020      
[2]	R4-2003028, “Tx diversity and power class ambiguity handling in Rel-15”, Qualcomm Incorporated, 3GPP TSG-RAN4 #92Bis-e Online, 20th – 30th April 2020    
[3]	R4-1916137, “CR to 38.101-3: clarification of ENDC power class in R15”, vivo, 3GPP TSG RAN WG4 #93 Reno, USA, 18-22 Nov. 2019 
[4]	R4-2006116, “LS on requirement in Power Class 2 for UL MIMO Test cases”, GCF-CAG, RAN4#95e, May-June 2020      
[5]	R4-2003866, “Remove power-class ambiguity for UL-MIMO PC2 capable UE configured for EN-DC”,  Ericsson, 3GPP TSG-RAN WG4 Meeting #94-e-bis, Electronic meeting, 20 – 30 April 2020                                  

							
	

