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1 Introduction
NR BS requirements were discussed in last RAN4. WF on NR BS RF requirements was approved in [1] which captures ACLR and EVM as follows:
1) Further investigate options:
· ACLR based on  TRP 
· ACLR based on EIRP (in centre of main beam)
2) EVM is specified in centre of main beam.

In this contribution we discuss ACLR and EVM for NR BS and the alignment with AAS work.
2	Discussion
RAN1 sent LS [2] providing the agreements made for NR waveforms. The RAN1 NR waveform agreements discusses both ‘traditional’ RAN4 out of band emission requirements and EVM requirements for transmitter but also new transmitter and receiver requirements for in-band operations. 

In LTE BS specification TS36.104, the out-of-band emissions requirement for the BS transmitter is specified both in terms of Adjacent Channel Leakage power Ratio (ACLR) and Operating band unwanted emissions. The Operating band unwanted emissions define all unwanted emissions in each supported downlink operating band plus the frequency ranges 10 MHz above and 10 MHz below each band. 

The LTE specification TS36.104 define EVM requirements for the allocated resource blocks (RBs) within a given channel. The EVM sets requirements for BS transmit modulation quality and it is measured by comparing the phase and magnitude difference between the reference waveform (ideal symbol) and the measured waveform. We see that similar EVM requirements are also applicable for NR BS as well.

The RAN1 LS recommends that RAN4 should target to support BS and UE transmission bandwidth configuration / channel bandwidth percentage significantly higher than 90% when also considering complexity and latency constraints. When investing how large increase in the channel bandwidth utilization (transmission bandwidth configuration / channel bandwidth) is feasible for a given channel bandwidth we see that it is important to study both out of band emission and EVM performances and corresponding requirements at the same time and with the same assumptions in order to make sure that both requirements can be simultaneously met. 

In the following sub-sections we discuss ACLR and EVM requirements for NR BS. More discussions on out of band emissions, in-band emissions and EVM requirements for both BS and UE are presented in [3]. 

2.1	ACLR
ACLR is discussed in accompanying contribution for AAS ACLR in [4] where the analysis and measurement campaign are explained in more details. Output power is discussed in [5].

The findings in [4] confirms that ACLR performance can be verified by measuring directly from the main beam. In EIRP case the most relevant sector (main lobe) contains majority of the radiated power generated by the base station transmitters. Other sectors that contain the nulls, back lobes or lobes pointing to different directions can be considered irrelevant. Proposal in [4] is to limit the range of  and  to a single point on the spherical surface in which the single point corresponds to the coordinates of the peak EIRP of the wanted channel. 

EIRP definition takes into account the directivity, which is a merit for beamforming being inherent in higher frequency transmitter and antennas design. Furthermore, EIRP would be more easily measured than having to integrate the entire spherical surface of an antenna in the case of TRP.
Along the lines with discussions in AAS work we have the following proposal for NR BS.

Proposal 1: ACLR is specified based on EIRP (in centre of main beam) 

2.2	In band emissions and EVM
Currently no in-band emission requirements are defined for BS in LTE but for NR also DL in-band emission requirements are needed for supporting mixed numerologies within the same channel bandwidth using both frequency and time multiplexing. This case is expected to be simpler than UL as all the transmission is coming from the same BS. Thus, somewhat different Tx in-band emission requirements could be used for BS compared to UE. One approach to investigate DL in-band emission requirement could be to study a set of different BS EVM requirements in the presence of different numerologies on neighbouring frequency sub-blocks. 
Based on [3] the following are the areas to study for the DL in-band requirements:
a. Study how BS Tx in-band requirements could be defined for NR. BS Tx EVM requirements in the presence of different numerologies could be one approach to investigate for the DL in-band emission requirement studies
b. Study UE Rx in-band selectivity requirements in the presence of interfering signal with different numerology on the same channel bandwith but a certain guard bandwidth away from UE’s own signal
c. Trade-off between the guard band reduction and emission performance need to be considered carefully.

As discussed in [6] EVM is concerned with transmission between the BS and a known UE. The UE will be inside the BS cell coverage area (generally the main lobe of the antenna pattern) and in cases of beam forming will be at the centre of a user specific beam which is pointed directly at the UE. 
It is reasonable to assume that EVM is specified in centre of main beam for NR BS. How to define actual BS in-band requirements is an area for further study in RAN4. 
Proposal 2: EVM is specified in centre of main beam for NR BS

3	Conclusions
[bookmark: _GoBack]Based on findings in this contribution we have following proposals.

Proposal 1: ACLR is specified based on EIRP (in centre of main beam)
Proposal 2: EVM is specified in centre of main beam for NR BS
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