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1 Introduction
Co-existence study and NR BS ACLR requirements were discussed in previous RAN4 meetings. The way forward is captured in [1]. 
This contribution provides analysis and our view on BS ACLR for NR.
2 Discussion

From the WF [1], ACLR and ACS for WP5D are determined taking into account following manner.

· Proposed ACLR/ACS should meet following:

· [1 / ( (1/ACLR) + (1/ACS) )] is equal to the determined ACIR.

· Feasibility provided by companies should be taken into account

ACLR is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. In legacy UTRA/E-UTRA/MSR specification, the ACLR is defined at the lowest/highest carrier transmitted on the assigned channel frequency. For NR operator may hold variety spectrums and multi-carrier/CA will be supported, hence this principle can be re-used.
Proposal 1: ACLR for NR is defined at the lowest/highest carrier transmitted on the assigned channel frequency, which is the same as legacy UTRA/E-UTRA/MSR ACLR definition. 

Firstly we look at the co-existence study and practical scenarios. Our co-existence simulation results for 30 GHz is shown in Table 2-1. It is found that in urban macro scenarios the required ACIR is 25 dB~27 dB. DL ACIR is derived by BS ACLR and UE ACS. To ease the design challenge of UE for power consumption and limited size, around 40 dB ACLR is proposed for 30 GHz BS.    
Table 2-1: Co-existence simulation results for 30 GHz

	No.
	Simulation frequency
	Direction
	Deployment Scenario
	ACIR [dB]

(for average loss)
	ACIR [dB]

(for 5%-tile loss)
	ACIR [dB]

(for total cases)

	1
	30 GHz
	DL to DL
	Indoor hotspot
	17
	15
	17

	2
	30 GHz
	DL to DL
	Urban macro 200m ISD
	15
	25
	25

	2A
	30 GHz
	DL to DL
	Urban macro 300m ISD
	17
	27
	27

	3
	30 GHz
	DL to DL
	Dense urban
	8
	14
	14


Meanwhile it should be noted that the co-existence study is only deal with NR co-existence with NR scenarios, in typical deployment cases. E.g. for 30 GHz (the representative of 24.24 – 33.4 GHz), we simulated 2 cases for Urban macro, 1 case for Dense urban, and 1 case for Indoor hotspot. In practical deployments, there will be some deployments may need better ACLR to reduce interference to other operators. For example, for the asymmetrical traffic where heavier traffic is desired in DL, better ACLR is required. More discussions on different ISD scenarios can be found in our contribution [3]. 
The more stringent requirement also happens for protection of adjacent service. For example, as introduced in [2] relative strict spectral mask is desired for the co-existence scenario between IMT candidate band 24.25-27.5 GHz and 23.6-24GHz passive service band. For this kind of co-existence, it may be treated as deployment issue for existing UTRA/E-UTRA/MSR specification, such as extra filters are always used as the deployment solution. For mm wave, there is no access to conductive transmitter or receiver. This traditional countermeasure does not work for mm wave. Hence improving linearity such as ACLR requirements becomes an essential consideration. 

The nonlinearity will cause both in-channel emission and out of channel emission. In-band emission will degrade EVM performance. The summation effect will force the emission closer to the centre of carrier to be higher than those farther away from the carrier centre. We assume in-band emission is 3dB higher than out of channel emission and in-band emission contributes 1.85 % EVM [4], and then the corresponding ACLR is around 38 dBc.  
Secondly, we consider feasibility aspects. As we know, Power Added Efficiency (PAE) and output power of mm wave PA will decrease compared to sub 6 GHz PA. The decreased output power can be compensated by adopting larger number of PAs. Meanwhile, power efficiency becomes a critical issue, which need to be carefully considered. Under certain ACLR requirement, using linearity technology (such as CFR, pre-distortion, Doherty) to reduce the back off power is necessary. Based on our measurement, the transmitter noise floor can be 50 dBc lower than the wanted signal. Using linearity technology 40 dBc ACLR at BS side is feasible.      
Based on the discussion above, by considering the co-existence simulation, practical diverse deployment scenarios and implementation feasibility, we propose that,
Proposal 2: It is proposed to adopt 40 dBc ACLR for 30 GHz NR band.
3 Conclusion
In the contribution, we provide considerations on BS ACLR for NR. 
Proposal 1: ACLR for NR is defined at the lowest/highest carrier transmitted on the assigned channel frequency, which is the same as legacy UTRA/E-UTRA/MSR ACLR definition. 

Proposal 2: It is proposed to adopt 40 dBc ACLR for 30 GHz NR band.
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