

	
3GPP TSG-RAN4 Meeting #100-e	R4-2112583
Online, , 16th Aug 2021 - 27th Aug 2021
	CR-Form-v12.1

	CHANGE REQUEST

	

	
	38.101-2
	CR
	0412
	rev
	-
	Current version:
	16.8.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	
	Core Network
	



	

	Title:	
	CR to 38.101-2: P_min requirements update

	
	

	Source to WG:
	Qualcomm Incorporated, Apple Inc.

	Source to TSG:
	R4

	
	

	Work item code:
	NR_newRAT-Core
	
	Date:
	2021-08-27

	
	
	
	
	

	Category:
	A
	
	Release:
	Rel-16

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-15	(Release 15)
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)

	
	

	Reason for change:
	(MIRROR to R4-2114891) Pmin relaxed for 2L UL cases

	
	

	Summary of change:
	Change Pmin 
1. D-suffix requirements: Pmin scales by BW * number of layers
2. Editorial changes to move phrases repeated for every power class to the general section.



	
	

	Consequences if not approved:
	Mirror CR

	
	

	Clauses affected:
		6.3D.1, 6.4D

	
	

	
	Y
	N
	
	

	Other specs
	
	
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	




*** Begin Change ***


[bookmark: _Toc21340850][bookmark: _Toc29805297][bookmark: _Toc36456506][bookmark: _Toc36469604][bookmark: _Toc37254013][bookmark: _Toc37322870][bookmark: _Toc37324276][bookmark: _Toc45889799][bookmark: _Toc52196459][bookmark: _Toc52197439][bookmark: _Toc53173162][bookmark: _Toc53173531][bookmark: _Toc61118797][bookmark: _Toc61119179][bookmark: _Toc61119560][bookmark: _Toc67923751][bookmark: _Toc75294563][bookmark: _Toc76510326]6.3D	Output power dynamics for UL MIMO
[bookmark: _Toc21340851][bookmark: _Toc29805298][bookmark: _Toc36456507][bookmark: _Toc36469605][bookmark: _Toc37254014][bookmark: _Toc37322871][bookmark: _Toc37324277][bookmark: _Toc45889800][bookmark: _Toc52196460][bookmark: _Toc52197440][bookmark: _Toc53173163][bookmark: _Toc53173532][bookmark: _Toc61118798][bookmark: _Toc61119180][bookmark: _Toc61119561][bookmark: _Toc67923752][bookmark: _Toc75294564][bookmark: _Toc76510327]6.3D.0	General
The requirements in subclause 6.3D shall be met with configurations specified in sub-clause 6.2D.1.x, where ‘x’ depends on power class. Unless otherwise specified, the requirements shall be verified in beam locked mode with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
6.3D.1	Minimum output power for UL MIMO
[bookmark: _Toc21340852][bookmark: _Toc29805299][bookmark: _Toc36456508][bookmark: _Toc36469606][bookmark: _Toc37254015][bookmark: _Toc37322872][bookmark: _Toc37324278][bookmark: _Toc45889801]6.3D.1.0	General
The minimum output power is defined as the mean power in at least one sub frame (1ms). The minimum controlled output power is defined as the EIRP, i.e. the sum of the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the UE power is set to a minimum value.
[bookmark: _Toc52196461][bookmark: _Toc52197441][bookmark: _Toc53173164][bookmark: _Toc53173533][bookmark: _Toc61118799][bookmark: _Toc61119181][bookmark: _Toc61119562][bookmark: _Toc67923753][bookmark: _Toc75294565][bookmark: _Toc76510328]6.3D.1.1	Minimum output power for UL MIMO for power class 1
For UE supporting UL MIMO, the minimum controlled output power is defined as the EIRP, i.e. the sum of the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the UE power is set to a minimum value. The the minimum output power shall not exceed the sum of the values specified in Table 6.3.1.1-1 and the quantity 10*log10(Number of Layers). The minimum power is verified in beam locked mode with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
[bookmark: _Toc21340853][bookmark: _Toc29805300][bookmark: _Toc36456509][bookmark: _Toc36469607][bookmark: _Toc37254016][bookmark: _Toc37322873][bookmark: _Toc37324279][bookmark: _Toc45889802][bookmark: _Toc52196462][bookmark: _Toc52197442][bookmark: _Toc53173165][bookmark: _Toc53173534][bookmark: _Toc61118800][bookmark: _Toc61119182][bookmark: _Toc61119563][bookmark: _Toc67923754][bookmark: _Toc75294566][bookmark: _Toc76510329]6.3D.1.2	Minimum output power for UL MIMO for power class 2, 3 and 4
For UE supporting UL MIMO, the minimum controlled output power is defined as the EIRP, i.e. the sum of the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the UE power is set to a minimum value. The minimum output power shall not exceed the sum of the values specified in Table 6.3.1.2-1 and the quantity 10*log10(Number of Layers).. The minimum power is verified in beam locked mode with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
[bookmark: _Toc21340854][bookmark: _Toc29805301][bookmark: _Toc36456510][bookmark: _Toc36469608][bookmark: _Toc37254017][bookmark: _Toc37322874][bookmark: _Toc37324280][bookmark: _Toc45889803][bookmark: _Toc52196463][bookmark: _Toc52197443][bookmark: _Toc53173166][bookmark: _Toc53173535][bookmark: _Toc61118801][bookmark: _Toc61119183][bookmark: _Toc61119564][bookmark: _Toc67923755][bookmark: _Toc75294567][bookmark: _Toc76510330]6.3D.2	Transmit OFF power for UL MIMO
For UE supporting UL MIMO, the transmit OFF power is defined as the TRP in the channel bandwidth when the transmitter is OFF. The transmitter is considered OFF when the UE is not allowed to transmit on any of its ports. During DTX and measurements gaps, the transmitter is not considered OFF. The minimum output power shall not exceed the values specified in Table 6.3.2-1. The requirement is verified with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
[bookmark: _Toc21340855][bookmark: _Toc29805302][bookmark: _Toc36456511][bookmark: _Toc36469609][bookmark: _Toc37254018][bookmark: _Toc37322875][bookmark: _Toc37324281][bookmark: _Toc45889804][bookmark: _Toc52196464][bookmark: _Toc52197444][bookmark: _Toc53173167][bookmark: _Toc53173536][bookmark: _Toc61118802][bookmark: _Toc61119184][bookmark: _Toc61119565][bookmark: _Toc67923756][bookmark: _Toc75294568][bookmark: _Toc76510331]6.3D.3	Transmit ON/OFF time mask for UL MIMO
For UE supporting UL MIMO, the ON/OFF time mask requirements in clause 6.3.3 apply. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1.0-1.
*** End Change ***
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[bookmark: _Toc21340893][bookmark: _Toc29805340][bookmark: _Toc36456549][bookmark: _Toc36469647][bookmark: _Toc37254056][bookmark: _Toc37322913][bookmark: _Toc37324319][bookmark: _Toc45889842][bookmark: _Toc52196503][bookmark: _Toc52197483][bookmark: _Toc53173206][bookmark: _Toc53173575][bookmark: _Toc61118841][bookmark: _Toc61119223][bookmark: _Toc61119604][bookmark: _Toc67923795][bookmark: _Toc75294607][bookmark: _Toc76510370]6.4D	Transmit signal quality for UL MIMO
[bookmark: _Toc21340894][bookmark: _Toc29805341][bookmark: _Toc36456550][bookmark: _Toc36469648][bookmark: _Toc37254057][bookmark: _Toc37322914][bookmark: _Toc37324320][bookmark: _Toc45889843][bookmark: _Toc52196504][bookmark: _Toc52197484][bookmark: _Toc53173207][bookmark: _Toc53173576][bookmark: _Toc61118842][bookmark: _Toc61119224][bookmark: _Toc61119605][bookmark: _Toc67923796][bookmark: _Toc75294608][bookmark: _Toc76510371]6.4D.0	General
For a UE supporting UL MIMO, the transmit modulation quality requirements in clause 6.4 apply but with all references to sub-clauses 6.3.1.x in clause 6.4 redirected to sub-clauses 6.3D.1.x, where ‘x’ depends on power class. The requirements apply when the UE is configured for 2-layer UL MIMO transmission as specified in Table 6.2D.1.0-1.
The requirement may alternatively be verified in each of the single layer UL MIMO configurations as specified in Table 6.4D.0-1. In this case, the transmit modulation quality requirements in clause 6.4 apply without modification.
Table 6.4D.0-1: Alternative UL MIMO configuration for transmit signal quality tests
	Transmission scheme
	DCI format
	TPMI Index

	Codebook based uplink
	DCI format 0_1
	0

	Codebook based uplink
	DCI format 0_1
	1



[bookmark: _Toc21340895][bookmark: _Toc29805342][bookmark: _Toc36456551][bookmark: _Toc36469649][bookmark: _Toc37254058][bookmark: _Toc37322915][bookmark: _Toc37324321][bookmark: _Toc45889844][bookmark: _Toc52196505][bookmark: _Toc52197485][bookmark: _Toc53173208][bookmark: _Toc53173577][bookmark: _Toc61118843][bookmark: _Toc61119225][bookmark: _Toc61119606][bookmark: _Toc67923797][bookmark: _Toc75294609][bookmark: _Toc76510372]6.4D.1	Frequency error for UL MIMO
[bookmark: _Toc21340896]For a UE supporting UL MIMO, the UE basic measurement interval of modulated carrier frequency is 1 UL slot. The mean value of basic measurements of UE modulated carrier frequency at each layer shall be accurate to within ± 0.1 PPM observed over a period of 1ms of cumulated measurement intevals compared to the carrier frequency received from the NR Node B.
[bookmark: _Toc29805343][bookmark: _Toc36456552][bookmark: _Toc36469650][bookmark: _Toc37254059][bookmark: _Toc37322916][bookmark: _Toc37324322][bookmark: _Toc45889845][bookmark: _Toc52196506][bookmark: _Toc52197486][bookmark: _Toc53173209][bookmark: _Toc53173578][bookmark: _Toc61118844][bookmark: _Toc61119226][bookmark: _Toc61119607][bookmark: _Toc67923798][bookmark: _Toc75294610][bookmark: _Toc76510373]6.4D.2	Transmit modulation quality for UL MIMO
For UE supporting UL MIMO, the transmit modulation quality requirements are specified at each layer separately.
The transmit modulation quality requirements are specified in terms of:
Error Vector Magnitude (EVM) for the allocated resource blocks (RBs)
EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement process
Carrier leakage (caused by IQ offset)
In-band emissions for the non-allocated RB
[bookmark: _Toc21340897][bookmark: _Toc29805344][bookmark: _Toc36456553][bookmark: _Toc36469651][bookmark: _Toc37254060][bookmark: _Toc37322917][bookmark: _Toc37324323][bookmark: _Toc45889846][bookmark: _Toc52196507][bookmark: _Toc52197487][bookmark: _Toc53173210][bookmark: _Toc53173579]In case the parameter 3300 or 3301 is reported from UE via the parameter txDirectCurrentLocation in UplinkTxDirectCurrentList IE (as defined in TS 38.331 [13]), carrier leakage measurement requirement in clause 6.4D.2.2 and 6.4D.2.3 shall be waived, and the RF correction with regard to the carrier leakage and IQ image shall be omitted during the calculation of transmit modulation quality.
[bookmark: _Toc61118845][bookmark: _Toc61119227][bookmark: _Toc61119608][bookmark: _Toc67923799][bookmark: _Toc75294611][bookmark: _Toc76510374]6.4D.3	Time alignment error for UL MIMO
For a UE with multiple physical antenna ports supporting UL MIMO, this requirement applies to frame timing differences between transmissions on multiple physical antenna ports in the codebook transmission scheme.
The time alignment error (TAE) is defined as the average frame timing difference between any two transmissions on different physical antenna ports.
For a UE with multiple physical antenna ports, the Time Alignment Error (TAE) shall not exceed 130 ns.
[bookmark: _Toc21340898][bookmark: _Toc29805345][bookmark: _Toc36456554][bookmark: _Toc36469652][bookmark: _Toc37254061][bookmark: _Toc37322918][bookmark: _Toc37324324][bookmark: _Toc45889847][bookmark: _Toc52196508][bookmark: _Toc52197488][bookmark: _Toc53173211][bookmark: _Toc53173580][bookmark: _Toc61118846][bookmark: _Toc61119228][bookmark: _Toc61119609][bookmark: _Toc67923800][bookmark: _Toc75294612][bookmark: _Toc76510375][bookmark: _Hlk528918230]6.4D.4	Requirements for coherent UL MIMO
For coherent UL MIMO, Table 6.4D.4-1 lists the maximum allowable difference between the measured relative power and phase errors between different physical antenna ports in any slot within the specified time window from the last transmitted SRS on the same antenna ports, for the purpose of uplink transmission (codebook or non-codebook usage) and those measured at that last SRS. The requirements in Table 6.4D.4-1 apply when the UL transmission power at each physical antenna port is larger than 0 dBm for SRS transmission and for the duration of time window. The requirement is verified with the test metric of EIRP (Link=TX Beam peak direction, Meas=Link angle).
Table 6.4D.4-1: Maximum allowable difference of relative phase and power errors in a given slot compared to those measured at last SRS transmitted
	Difference of relative phase error
	Difference of relative power error
	Time window

	40 degrees
	4 dB
	20 msec



The above requirements apply when all of the following conditions are met within the specified time window:
-	UE is not signaled with a change in number of SRS ports in SRS-config, or a change in PUSCH-config
-	UE remains in DRX active time (UE does not enter DRX OFF time)
-	No measurement gap occurs
-	No instance of SRS transmission with the usage antenna switching occurs
-	Active BWP remains the same
-	EN-DC and CA configuration is not changed for the UE (UE is not configured or de-configured with PScell or SCell(s))
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