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Introduction
The discussion on mm-wave frequency band ACLR has been ongoing for some time in RAN4, and there is consensus on relative ACLR level. Following has been agreed in RAN4#NR3 in September:
· For above 24GHz ACLR definition, the same CBW with wanted signal can be assumed as adjacent CBW.
· Transmission BW configuration of wanted channel (it would differ depend on SCS and/or CBW) should be used as a measurement BW for wanted signal power measurement for above 24GHz.
· No ACLR2 requirement is needed. 
In our understanding, there are two open issues related to ACLR definition for mmWave NR BS, namely:
1. Measurement bandwidth of adjacent channel
2. Absolute ACLR level
In this contribution, we propose our preferences on the above issue.  
Achievable absolute levels of TX leakage in mmWave
RAN4 has discussed the necessity for absolute levels for ACLR requirements in mmWave spectrum. In our previous contribution[1], we elaborated on the mm-wave transmitter chain and describe in detail the contributions to transmitter noise floor and considerations needed before the absolute ACLR level is settled.
We have provided detailed analysis on achievable levels in terms of TX leakage for mmWave BS. Consider the example as we have described in [1]. In terms of absolute power levels, with ==12dBm and 512 transceivers (27dB), the noise floor becomes 12dBm+27dB-31dBc-10log10(400MHz/1MHz)=-18dBm/MHz. This is considering 400MHz bandwidth with 7 ENOB DAC, please see [1] for detailed analysis. 
Besides the achievable TX leakage, a question is raised whether the coexistence between NR carriers are ensured if we consider absolute ACLR levels instead of relative ACLR level. For Rel-14 NR SI phase, extensive studies have been done on the coexistence of mmWave NR systems.  In the study, we have decided on 27.5dB ACLR for BS in 30GHz and 22.5dB ACS for UE in 30GHz. 
Looking at the ACIR results in TR 38.803 and along with th3 decided ACLR and ACS values for 30GHz, according to investigations by majority of the companies, there is 8~10dB margin in ACLR for 30GHz case. The margins are large for low power cases, i.e. dense urban and indoor cells. Similar margins can also be seen for other frequency cases. Thus, this can be ensured that, the absolute limit to BS ACLR will not cause degradation in coexistence performance for NR, when low power BS is used. 
Observation: Introducing absolute limit for BS ACLR will not cause degradation to NR coexistence performance.
Based on the above discussions, we propose the following: 
Proposal-1: Absolute ACLR limits for mmWave NR BS shall be equal to in-band spurious emission limit.
The above proposal is inline with previous proposal from other companies, such as [3] and [4].  
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With regards to measurement bandwidth for adjacent carrier in ACLR test, we have provided a companion contribution in [5].  We propose to follow the same principle for FR2 NR BS, regardless of frequency and BS class. 
For ACLR measurement between two NR carriers, there is a possibility to have different subcarrier spacing. Different transmission bandwidth configuration can happen for adjacent channel depending on the subcarrier spacing. We observe the following: 
· It is not known to the wanted carrier on what subcarrier spacing is used at the adjacent channel. Thus, considering the sub-carrier spacing that provides the largest transmission bandwidth can be considered as the bandwidth of the adjacent carrier. 
· If there are more than one subcarrier spacing that is specified in any carrier, there is no need to perform tests related to all of the subcarrier spacing, instead test the case when amounts the least amount of guard band between the wanted and adjacent carrier. For example, for the case below in the table, considering 15kHz at both wanted and adjacent carrier provides the least guard band between the two carriers. Thus, only one test is required to investigate compliance.
Based on the above understanding, we proposed the following: 
Proposal-2: Consider the adjacent carrier bandwidth which corresponds to largest transmission BW configuration when more than one subcarrier spacing is considered. 
Proposal-3: Consider only the test which corresponds to smallest guard band between wanted and adjacent carrier.
Thus, we propose to define adjacent channel measurement bandwidth as shown in the table below: 
	Channel bandwidth of E-UTRA lowest/highest carrier transmitted BWChannel [MHz] 
	BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Subcarrier spacing (kHz)
at wanted carrier

	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	[50, 100, 200, 400, …]
	BWChannel
	30, 60, 120
	NR of same BW with the SCS that provides largest transmission BW configuration
	Square (BWConfig)
	28 (Note 1), 26 (Note 2), 24 (Note 3)

	Note 1: Applicable to bands defined within the spectrum range of 24.24 – 33.4 GHz
Note 2: Applicable to bands defined within the spectrum range of 37 – 52.6 GHz
Note 3: Applicable to bands defined within the spectrum range of 66 – 86 GHz



Proposals
Based on the above discussions, we propose the following: 
Proposal-1: Absolute ACLR limits for mmWave NR BS shall be equal to in-band spurious emission limit.
Proposal-2: Consider the adjacent carrier bandwidth which corresponds to largest transmission BW configuration when more than one subcarrier spacing is considered. 
Proposal-3: Consider only the test which corresponds to smallest guard band between wanted and adjacent carrier.
Proposal-4: Define ACLR as shown in the table below:
	Channel bandwidth of E-UTRA lowest/highest carrier transmitted BWChannel [MHz] 
	BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Subcarrier spacing (kHz)
at wanted carrier

	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	[50, 100, 200, 400, …]
	BWChannel
	30, 60, 120
	NR of same BW with the SCS that provides largest transmission BW configuration
	Square (BWConfig)
	28 (Note 1), 26 (Note 2), 24 (Note 3)

	Note 1: Applicable to bands defined within the spectrum range of 24.24 – 33.4 GHz
Note 2: Applicable to bands defined within the spectrum range of 37 – 52.6 GHz
Note 3: Applicable to bands defined within the spectrum range of 66 – 86 GHz



Based on these proposals, we proposed a TP in [6].
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