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< Unchanged sections omitted >
6.4D	Transmit signal quality for UL MIMO
6.4D.0	General
For a UE supporting UL MIMO, the requirements in this section are defined per layer or as the sum of emissions from both antennas, to account for the UL MIMO scheme.
Alternatively, when applicable, requirements may be verified per antenna connector using an UL MIMO transmission with codebook of[image: ] and a configuration defined in table 6.4D.0-1.
Table 6.4D.0-1: UL MIMO configuration for per connector measurements
	Transmission scheme
	DCI format
	Codebook Index

	 Codebook based uplink
	DCI format 0_1
	Codebook index 0



[bookmark: _Toc21342998][bookmark: _Toc29769959][bookmark: _Toc29799458][bookmark: _Toc37254682][bookmark: _Toc37255325][bookmark: _Toc45887350][bookmark: _Toc53172087][bookmark: _Toc61356852][bookmark: _Toc67913721][bookmark: _Toc75469537][bookmark: _Toc76508027][bookmark: _Toc83192928]6.4D.1	Frequency error for UL MIMO
[bookmark: _Toc21342999]For UE(s) supporting UL MIMO, the basic measurement interval of modulated carrier frequency is 1 UL slot.  The mean value of basic measurements of UE modulated carrier frequency at each transmit antenna connectorper layer shall be accurate to within ± 0.1 PPM observed over a period of 1 ms of cumulated measurement intervals compared to the carrier frequency received from the NR Node B.
[bookmark: _Toc29769960][bookmark: _Toc29799459][bookmark: _Toc37254683][bookmark: _Toc37255326][bookmark: _Toc45887351][bookmark: _Toc53172088][bookmark: _Toc61356853][bookmark: _Toc67913722][bookmark: _Toc75469538][bookmark: _Toc76508028][bookmark: _Toc83192929]6.4D.2	Transmit modulation quality for UL MIMO
For UE supporting UL MIMO, the transmit modulation quality requirements are specified based on measurements made at each transmit antenna connector.
If UE is configured for transmission on single-antenna port, the requirements specified for single carrier apply.
The transmit modulation quality is 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: _Toc21343000][bookmark: _Toc29769961][bookmark: _Toc29799460][bookmark: _Toc37254684][bookmark: _Toc37255327][bookmark: _Toc45887352][bookmark: _Toc53172089]In case the parameter 3300 or 3301 is reported from UE via the parameter txDirectCurrentLocation in UplinkTxDirectCurrentList IE (as defined in TS 38.331 [7]), 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: _Toc61356854][bookmark: _Toc67913723][bookmark: _Toc75469539][bookmark: _Toc76508029][bookmark: _Toc83192930]6.4D.2.1	Error Vector Magnitude
[bookmark: _Toc21343001][bookmark: _Toc29769962][bookmark: _Toc29799461][bookmark: _Toc37254685][bookmark: _Toc37255328][bookmark: _Toc45887353][bookmark: _Toc53172090][bookmark: _Toc61356855][bookmark: _Toc67913724][bookmark: _Toc75469540][bookmark: _Toc76508030]For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the Error Vector Magnitude requirements specified in in clause 6.4.2.1 apply per layer. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1-2
[bookmark: _Toc83192931]6.4D.2.2	Carrier leakage
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the Relative Carrier Leakage Power requirements specified in Table 6.4.2.2-1 which is defined in clause 6.4.2.2 apply at each transmit antenna connectorper layer. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1-2
[bookmark: _Toc21343002][bookmark: _Toc29769963][bookmark: _Toc29799462][bookmark: _Toc37254686][bookmark: _Toc37255329][bookmark: _Toc45887354][bookmark: _Toc53172091][bookmark: _Toc61356856][bookmark: _Toc67913725][bookmark: _Toc75469541][bookmark: _Toc76508031][bookmark: _Toc83192932]6.4D.2.3	In-band emissions
[bookmark: _Hlk100737797]For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the In-band Emission requirements specified in Table 6.4.2.3-1 which is defined in clause 6.4.2.3 apply at each transmit antenna connector. The requirements shall be met with the uplink MIMO configurations specified in Table 6.2D.1-2
[bookmark: _Toc21343003][bookmark: _Toc29769964][bookmark: _Toc29799463][bookmark: _Toc37254687][bookmark: _Toc37255330][bookmark: _Toc45887355][bookmark: _Toc53172092][bookmark: _Toc61356857][bookmark: _Toc67913726][bookmark: _Toc75469542][bookmark: _Toc76508032][bookmark: _Toc83192933]6.4D.2.4	EVM equalizer spectrum flatness for UL MIMO
[bookmark: _Toc21343004][bookmark: _Toc29769965][bookmark: _Toc29799464][bookmark: _Toc37254688][bookmark: _Toc37255331][bookmark: _Toc45887356][bookmark: _Toc53172093][bookmark: _Toc61356858][bookmark: _Toc67913727][bookmark: _Toc75469543][bookmark: _Toc76508033]For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the EVM Equalizer Spectrum Flatness requirements specified in clause 6.4.2.4 apply per layer. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1-2
< End of changes >
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