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Introduction
During the last RAN4 meeting an update to the FR2 transmit signal quality measurements for UL MIMO was discussed [1], [2], however no conclusion could be reached.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Discussion
In the current versions of TS 38.101-2 [3], the transmit modulation quality requirements are defined as below.
[bookmark: _Toc29804661][bookmark: _Toc36548231][bookmark: _Toc37253449][bookmark: _Toc37253781][bookmark: _Toc37321550][bookmark: _Toc37322735][bookmark: _Toc45889603][bookmark: _Toc52203795][bookmark: _Toc53172585][bookmark: _Toc61118352][bookmark: _Toc67923148][bookmark: _Toc75295811][bookmark: _Toc76510236]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
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.
During the last meeting a CR was submitted in [1], with the goal to correct and update the requirements. In our view two aspects of the requirements need to be updated.
1. Clarifications are required how the requirements are defined. In our understanding the transmit signal quality requirements are defined as directional requirements in the Tx beam peak direction, which is also the way the measurement is defined in TR 38.810 [4]. This needs to be clarified in the requirements to avoid any misunderstandings.
Proposal 1: Add clarification that the transmit modulation requirements are defined as directional requirements in the Tx beam peak direction.

2. With respect to the actual requirements, in our understanding the IBE requirements are not specified correctly. The FR2 UL MIMO requirements are defined on a per layer basis. However for IBE this should not be the case, since here the emissions of occupied RBs are compared to unoccupied RBs, which must be judged for the whole transmission. 
Therefore it shall be measured in the same way as for single layer. This means to measure define the IBE requirements in terms of the sum of emissions over both polarizations.
One of the issues brought up during discussions was whether the IBE should be judged on a per polarization basis in contrast to the sum of emissions over both measurement polarizations.
From our interpretation of the specification, the IBE emission requirements include some relative requirements as well as some absolute requirements.
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	

	Any non-allocated (NOTE 2)



The term  defines an absolute value in terms of dB, thus it should be defined in terms of the sum of emissions over both polarizations.
Proposal 2: Update the IBE requirements for UL MIMO not be defined on a per layer basis, but in terms of the sum of emissions over both polarizations.
[bookmark: _GoBack]A draft CR implementing the changes has been submitted in R4-2112216.
Proposals
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]The following proposals are made:
Proposal 1: Add clarification that the transmit modulation requirements are defined as directional requirements in the Tx beam peak direction.
Proposal 2: Update the IBE requirements for UL MIMO not be defined on a per layer basis, but in terms of the sum of emissions over both polarizations.
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