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1.	Introduction
mmWave NR BS ACLR and ACS requirements were further discussed in RAN4-NR#2, and the way forward was agreed in [1], where certain aspects are FFS.
This contribution provides proposals to conclude on the FFS aspects to specify the mmWave NR BS ACLR and ACS requirements in the RAN4 specifications.

2.	Discussion
[bookmark: _Toc336211415]The following aspect for NR BS ACLR and ACS requirements were FFS in the agreed way forward:
· Whether to specify the absolute limit of the ACLR requirements for each NR BS class.
· Whether the methodology agreed for eAAS WI to calculate the wanted and interfering signal power levels for the radiated ACS requirements can be adopted here.
The proposals to conclude on each of these aspects are provided as follows.

2.1	Absolute limit of the ACLR requirements for each NR BS class
It was proposed in [2] to specify the absolute limit of the ACLR requirements for each NR BS class to be equal to the BS spectrum emission mask limit for the largest frequency offset for the corresponding BS class. But it was commented that specifying the absolute limit would mean that the effective ACLR value would become smaller with the larger NR channel bandwidth. Indeed an -20dBm/MHz absolute limit means -3dBm/50MHz or 6dBm/400MHz, and this is equivalent to ACLR < 28dB (the agreed NR BS ACLR value for 24.24 – 33.4 GHz) for NR BS with < 25dBm transmit power in 50MHz channel bandwidth or < 34dBm transmit power in 400MHz channel bandwidth.
Using the agreed assumptions for WP5D NR coexistence simulation [3], the BS maximum transmit power are 23dBm and 33dBm for indoor and dense urban deployment, respectively, which means the equivalent ACLR values of (23+3=)26dB and (33-6=)27dB when 50MHz and 400MHz channel bandwidths are for the indoor and dense urban deployment, respectively. Simulation runs have been performed to study the impacts of these smaller ACLR values on the system throughput, and the results are summarized in Tables 1 and 2 below.
Table 1: DL simulation results with 50MHz channel bandwidth for indoor
	NR BS ACLR (dBc) 
	26
	28

	Average throughput loss (%)
	1.01
	0.91

	5%-tile throughput loss (%)
	1.36
	0.29



Table 2: DL simulation results with 400MHz channel bandwidth for dense urban
	NR BS ACLR (dBc) 
	27
	28

	Average throughput loss (%)
	0.40
	0.38

	5%-tile throughput loss (%)
	2.0977e-03
	1.9748e-03



It can be seen from Tables 1 and 2 that the smaller ACLR values (resulting from the -20dBm/MHz absolute limit) do not have significant impact on the system throughput. On the other hand, specifying the absolute limit of the ACLR requirements would facilitate design and implementation of small cell NR BS with lower transmit power. Therefore, it is proposed to specify the absolute limit of the ACLR requirements as -20dBm/MHz for all mmWave NR BS classes.

2.2	Methodology to calculate the wanted and interfering signal power levels
The methodology agreed for eAAS WI to calculate the wanted and interfering signal power levels for the radiated ACS requirements are extracted below from clause 6.9.2 of TR 37.843 [4]:
<Start of extraction>
[bookmark: _Toc479772834]6.9.2 Core requirement
As the conducted absolute ACS level is an offset form REFSENS, the OTA ACS absolute value can be easily found as an offset from OTA REFSENS value. As such the conducted value is offset by the same antenna gain estimation that is used for calculating OTA REFSENS e.g.
OTA REFSENS = Conducted reference sensitivity – D + LRX + Off-peak Margin	(1)
Similarly for ACS an example (for 10MHz channel BW) is:
Wanted signal level = OTA REFSENS + 6dB = REFSENS +6dB –D +LRX + Off-peak-Margin 		(2)
Interfering signal power = -52dBm –D +LRX + Off-peak-Margin		(3)
Rearranging equations 1-3 gives the following:
Interfering signal power = OTA REFSENS + 49.5dB
Both calculations for interfering signal power are the same, the 1st version is easier to see how the original conducted requirement is offset in the same way as OTA REFSENS. The 2nd method is simpler.
The same methodology can be applied to all the ACS and NB blocking requirements.
The requirement is valid over the OTA REFSENS RoAoA.
<End of extraction>
It should be noticed that the calculation above is based on certain assumptions for some parameters (like channel BW, D, LRX, and Off-peak-Margin) which are yet to be discussed and agreed for mmWave NR BS. Moreover, the interfering signal power for the current E-UTRA BS ACS requirement is calculated using formula in [5] as: 
ACS interfering signal level [dBm] = BS noise floor + NF + ACS + 4.7dB	(4)
With BS noise floor of 5 MHz E-UTRA signal (25 resource blocks), NF of 5dB and ACS of 46dB. Besides, the impact of the BS noise floor and NF will be getting smaller as the interfering signal power is increasing, hence keeping the same difference between the wanted signal and interfering signal power levels will result in decreased ACS as the power levels are increased. Therefore, the calculation in TR 37.843 should not be directly apply to other channel bandwidth and power levels, although similar interfering signal power can be obtained for 10MHz channel bandwidth.
Therefore, it is proposed to adopt the equation (4) with wanted signal level [dBm] = OTA sensitivity + 6dB, instead of the methodology agreed for eAAS WI, to calculate the wanted and interfering signal power levels for the radiated NR BS ACS requirements.

3.	Conclusion and proposals
This contribution has provided proposals to conclude on the FFS aspects to specify the mmWave NR BS ACLR and ACS requirements in the RAN4 specifications.
Proposals:
1)	To specify the absolute limit of the ACLR requirements as -20dBm/MHz for all mmWave NR BS classes.
2)	To adopt the equation (4) with wanted signal level [dBm] = OTA sensitivity + 6dB, instead of the methodology agreed for eAAS WI, to calculate the wanted and interfering signal power levels for the radiated NR BS ACS requirements.
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