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1. Introduction

The WF below was approved to specify UE RF requirements for UL-MIMO in FR2 by June 2018 [1]. 
· At least UE RF requirements below should be discussed and specified if necessary for with assumption of polarization UL-MIMO in FR2

· Peak EIRP, Spherical EIRP

· A-MPR (necessity to be discussed first)

· PCMAX

· Emissions (e.g. SEM, ACLR, Spurious)

Other UE RF general requirements can be reused with the UL-MIMO configurations

· Up to 2 layers to be specified in Rel-15

· i.e. Each polarization has one layer in case polarization UL-MIMO

This is a follow up paper and the corresponding draft CR is also provided [2].
2. UE RF requirements for UL-MIMO in FR2
The required changes and proposals are summarized in Table 1 and we added several proposals according to the WF above.
Table 1: Spec impacts of UL-MIMO in FR2
	UE RF requirement
	Spec impact of UL-MIMO

	TX
	Tx maximum output power
	The minimum peak EIRP (power class) and spherical coverage requirement should be modified by [2.8] dB which has been assumed in previous discussions to allow polarization UL-MIMO implementation. Note that this doesn’t intend to preclude other MIMO scheme such as spatial MIMO. Meanwhile, total radiated power (TRP) doesn’t change.
Proposal 1: Minimum peak EIRP of “[21.2 to 25.2] – [2.8]” dBm and spherical EIRP of “TBD – [2.8]” dBm should be specified for UL-MIMO handheld UE in n257. 
Proposal 2: Maximum allowed TRP of 23 dBm should be maintained for UL-MIMO handheld UE in n257.

	
	MPR
	The general requirements can be used with the UL-MIMO configurations.

	
	A-MPR
	The WF above says that necessity of A-MPR for UL-MIMO in FR2 needs to be discussed first. Our understanding is that the total transmission power in UL-MIMO doesn’t change compared to that of one-layer transmission and A-MPR is also to be the same.
Proposal 3: The general A-MPR should be used with the UL-MIMO configurations.

	
	PCMAX
	The definition and tolerance need to be discussed after the general requirement is fixed.

	
	Minimum output power
	The general requirements can be used with the UL-MIMO configurations.

	
	Tx OFF power
	The general requirements can be used with the UL-MIMO configurations.

	
	ON/OFF mask
	The general requirements can be used with the UL-MIMO configurations.

	
	Power control
	The general requirements can be used with the UL-MIMO configurations.

	
	Frequency error
	The general requirements can be used with the UL-MIMO configurations.

	
	EVM
	The general requirements can be used with the UL-MIMO configurations.

	
	Carrier leakage
	The general requirements can be used with the UL-MIMO configurations.

	
	In-band emissions
	The general requirements can be used with the UL-MIMO configurations.

	
	Occupied BW
	The general requirements can be used with the UL-MIMO configurations.

	
	SEM
	It was discussed if scaling method i.e. relaxation according to number of transmitters (up to 2 in FR2 UEs) should be applied. We however believe that the emission level should be maintained for UL-MIMO in FR2 as TX power of each RF chain and the maximum allowed TRP i.e. 23 dBm here can be kept as Proposal 2 above.
Proposal 4: The general SEM level should be applied for UL-MIMO in FR2.

	
	ACLR
	As per SEM, the general emission level for both relative and absolute requirements should be applied for UL-MIMO in FR2.
Proposal 5: The general relative and absolute ACLR values should be applied for UL-MIMO in FR2.

	
	General spurious
	As per SEM and ACLR, the general emission level should be applied for UL-MIMO in FR2.

Proposal 6: The general spurious requirement should be applied for UL-MIMO in FR2.

	
	Additional spurious
	The general requirement can be used with the UL-MIMO configurations.

	
	UE-to-UE coexistence
	The general requirement can be used with the UL-MIMO configurations.

	
	Tx intermodulation
	The general requirement can be used with the UL-MIMO configurations.

	RX
	REFSENS
	The general requirement can be used with the UL-MIMO configurations.

	
	Maximum input level
	The general requirement can be used with the UL-MIMO configurations.

	
	ACS
	The general requirement can be used with the UL-MIMO configurations.

	
	In-band blocking
	The general requirement can be used with the UL-MIMO configurations.

	
	Out-of-band blocking
	The general requirement can be used with the UL-MIMO configurations.

	
	Narrow-band blocking
	The general requirement can be used with the UL-MIMO configurations.

	
	Spurious response
	The general requirement can be used with the UL-MIMO configurations.

	
	Rx intermodulation
	The general requirement can be used with the UL-MIMO configurations.

	
	Rx spurious emission
	No additional requirement (compared to the general requirement) is necessary for UL-MIMO.

	
	Receiver image
	No additional requirement (compared to the CA requirement) is necessary for UL-MIMO.


3. Conclusion

This contribution summarized UE RF requirements for UL-MIMO in FR2 and proposes the followings.
Proposal 1: Minimum peak EIRP of “[21.2 to 25.2] – [2.8]” dBm and spherical EIRP of “TBD (general requirement) – [2.8]” dBm should be specified for UL-MIMO handheld UE in n257. 
Proposal 2: Maximum allowed TRP of 23 dBm should be maintained for UL-MIMO handheld UE in n257.
Proposal 3: The general A-MPR should be used with the UL-MIMO configurations in FR2.
Proposal 4: The general SEM level should be applied for UL-MIMO in FR2.
Proposal 5: The general relative and absolute ACLR values should be applied for UL-MIMO in FR2.
Proposal 6: The general spurious requirement should be applied for UL-MIMO in FR2.
Note that the corresponding draft CR is provided in [2].
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