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Background

The PA characteristics, frequency behaviour and complex dependencies between ACLR, output power and power efficiency has been discussed in detail [1]. The proposed UE ACLR which was 5 dB lower compared to BS ACLR in allowing for higher UE power efficiency compared to BS is summarized in table 1. Note that for proxy frequency of 70 GHz, the proposed ACLR is similar to incumbent technologies in the unlicensed bands around this range.

Table 1 UE ACLR
	
	30 GHz
	45 GHz
	70 GHz

	UE ACLR
	25 dB
	22 dB
	19 dB


The needed UL ACIR, based on co-existence simulations and the asymmetric break down of ACIR to UE ACLR and BS ACS is also described in [2] which summarized in table 2. 
Table 2
UE ACLR based on asymmetric split

	UE ACLR
	30 GHz
	45 GHz
	70 GHz

	UMA
	15 dB
	NA
	NA

	UMI
	17 dB
	17 dB
	17 dB

	INH
	19 dB
	18 dB
	17 dB


It should be noted that UE ACLR levels when ACIR approach is used are less stringent compared to incumbent technologies in the unpaired spectrum around 60 GHz. Given the LAA and eLAA discussions, in our view, NR should have better performance compared to incumbent technologies.
In addition to relation between ACLR and EVM, there is possibly a need to re-visit some of the assumptions made for the WI phase and thus the compatibility parameters should be robust enough and thus we would thus propose the following UE ACLR levels for ITU-R response:

	
	30 GHz
	45 GHz
	70 GHz

	UE ACLR
	25 dB
	22 dB
	19 dB


The text proposal in this paper cover both approaches as this needs to be documented in the technical report. 
Proposal

It is proposed that the attached text proposal is included in the study item TR 38.803.
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UE Transmitter characteristic
6.2.2.2 
UE ACLR for ITU-R
Considering the co-existence studies described in sub-clause 5, the asymmetric break-down of UL ACIR would result in UE ACLR for proxy frequencies of 30 GHz, 45 GHz and 70 GHz as in Table 6.2.2.2-1:
Table 6.2.2.2-1 UE ACLR based on asymmetric split
	UE ACLR
	30 GHz
	45 GHz
	70 GHz

	UMA
	15 dB
	NA
	NA

	UMI
	17 dB
	17 dB
	17 dB

	INH
	19 dB
	18 dB
	17 dB


Note that the ACLR values in table 6.2.2.2-1 is less stringent than some of the incumbent technologies such as WiGig in the unlicensed bands around 60 GHz.
Considering the PA characteristics for mm-wave frequencies and relation between essential power amplifies metrics such as output power, ACLR and power efficiency for proxy frequencies of 30 GHz, 45 GHz and 70 GHZ respectively is presented in Figure 6.2.2.2-1. 
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Figure 6.2.2.2-1 Simulation of CMOS and GaN power amplifier models showing: ACLR as a function of output power (left) and PAE as a function ACLR (right) for three proxy frequencies.
Considering the technology limit and allowing for improved power efficiency for UE compared to BS, the achievable UE ACLR values is summarized in the table 6.2.2.2-2:
Table 6.2.2.2-2 Achievable UE ACLR
	
	30 GHz
	45 GHz
	70 GHz

	UE ACLR
	25 dB
	22 dB
	19 dB


Assuming that NR in mm-wave frequencies should have better performance than incumbent cellular technologies such as WiGig in 60 GHz, relation between ACLR and EVM and the also possible need to re-visit some of the assumptions for WI phase, the UE ACLR stated in Table 6.2.2.2-2 is proposed for the ITU-R response.
6.2.3

UE Receiver characteristic
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