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1. Introduction

This contribution looks over necessary UE RF requirements for polarization UL-MIMO up to 2 layers in FR2 and proposes the work plan to support this feature in Rel-15.
2. Polarization UL-MIMO in FR2
UL-MMO in FR2 is a quite important feature to significantly improve UL performance. Although LTE UEs supporting (spatial) UL-MIMO may not be so much, mmW UEs have many opportunities to support this feature because of polarization of antennas. Therefore, we believe that polarization UL-MIMO up to 2 layers should be a mandatory feature for all FR2 UEs from Rel-15 onward. This enables to provide not only good user experiences for NR 5G but also scheduler simplicity. More than 2 layers can be discussed further considering UE implementation. Note that we have no intention to preclude spatial UL-MIMO in FR2 here.
Proposal 1: All FR2 UEs should support polarization UL-MIMO up to 2 layers in FR2 as a mandatory feature from Rel-15 onward. Spatial UL-MIMO in FR2 is not precluded.
3. UE RF spec impact (as suffix B)
Spec impacts of polarization UL-MIMO up to 2 layers in FR2 are summarized in Table 1.

Table 1. Spec impacts of polarization UL-MIMO in FR2
	UE RF requirement
	Spec impact of polarization UL-MIMO

	TX
	Tx maximum output power
	The minimum peak EIRP (power class) and spherical coverage requirement i.e. CDF need to be modified since polarization gain cannot be assumed anymore. A possible way is to specify lower EIRP value by [2-3] dB due to lack of polarization gain compared to the general requirements. Maximum allowed TRP can be maintained.

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

	
	A-MPR
	The general requirements can 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 should be discussed if scaling method according to number of transmitters (up to 2 in FR2 UEs) should be applied as discussed in [1]. Note that BS AAS and NR have decided to relax allowed emission levels only for FR1 according to number of transmitters (e.g. For BS having 4 transmitters, allowed emission levels are relaxed by 6 dB) since the upper limit of output power itself is also scaled. In case of polarization MIMO in FR2 UE, as the total power doesn’t increase, the emission level could be maintained.

	
	ACLR
	The general requirement can be used (only the relative requirements exist in FR2 so far).

	
	General spurious
	As per SEM, it should be discussed if scaling according to number of transmitters. 

	
	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.


Based on Table 1, we propose the following.
Proposal 2: UE RF requirements of TX transmit power (peak and spherical coverage EIRP), PCMAX, SEM, General spurious for polarization UL-MIMO in FR2 should be discussed and specified if necessary. Other UE RF requirements can use the general ones with the UL-MIMO configurations. Coherent UL-MIMO spec [2] is FFS.
4. Work plan
To specify UL-MIMO in FR2 in Rel-15 timeframe i.e. June 2018, we propose the following work plan.
Proposal 3: To specify polarization UL-MIMO in FR2 in Rel-15 timeframe, the below work plan should be approved.
· RAN#86 (February, 2018)

· Confirm necessary UE RF requirements for polarization UL-MIMO for TS 38.101-2
· Agree the work plan to specify the requirements by June, 2018
· RAN4#86bis (April, 2018)

· Agree tentative values for each TX and RX requirement

· Endorse Draft CR

· RAN4#87 (May, 2018)

·  Finalize each TX and RX requirement

· Agree formal CR

5. Conclusion

UL-MIMO is an important feature to significantly improve UL performance and it can be achieved by polarization antennas in mmW. All FR2 UEs should support this feature since this enables to provide not only good user experiences for NR 5G but also scheduler simplicity. Thus, we propose the followings.
Proposal 1: All FR2 UEs should support polarization UL-MIMO up to 2 layers in FR2 as a mandatory feature from Rel-15 onward. Spatial UL-MIMO in FR2 is not precluded.
Proposal 2: UE RF requirements of TX transmit power (peak and spherical coverage EIRP), PCMAX, SEM, General spurious for polarization UL-MIMO in FR2 should be discussed and specified if necessary. Other UE RF requirements can use the general ones with the UL-MIMO configurations. Coherent UL-MIMO spec [2] is FFS.
Proposal 3: To specify polarization UL-MIMO in FR2 in Rel-15 timeframe, the below work plan should be approved.
· RAN#86 (February, 2018)

· Confirm necessary UE RF requirements for polarization UL-MIMO for TS 38.101-2

· Agree the work plan to specify the requirements by June, 2018

· RAN4#86bis (April, 2018)

· Agree tentative values for each TX and RX requirement

· Endorse Draft CR

· RAN4#87 (May, 2018)

·  Finalize each TX and RX requirement

· Agree formal CR
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