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1. Introduction  
In the last NR AH#2 meeting, there are extensive discussions on ACLR and ACS requirement for mmWave NR BS and some remaining open issues are also listed in the WF [1]. Therefore in this contribution, we want to share some further considerations on this open issues. 
2. Discussion  
2.1 Absolute ACLR limit: 

For the absolute ACLR limit, the concerns raised for mmWave NR ACLR is quite similar as that for E-UTRA ACLR [2]. During the LTE WI phase, it was found that absolute emission level in the first and second adjacent channel due to ACLR will fall under the in-band spurious emission limit if base station output power is below a certain level as shown in Figure1. 
	· FFS whether to specify the the absolute limit of the ACLR requirements for each NR BS class.
· If agreed to be specified, the absolute limit should ensure the BS will not cause larger interference (in terms of absolute power) to the co-existing system than the one allowed in the BS spectrum emission mask limit, while ensuring the ACLR requirements are not over-stringent for small cell BS with low power.
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Figure 1: ACLR emission limits for 10 MHz channel bandwidth [2]
For the mmWave NR BS, according to the agreed ACLR requirements in the WF[4], if NR BS output power is less than the values listed in the following table, then absolute emission levels due to ACLR requirement are more stringent than in-band spurious emission which will put additional and unnecessary implementation burden for NR BS. The example case is shown in Figure2 where both SEM and emission levels caused by ACLR requirement are indicated. In addition, for the Wide Area E-UTRA BS, as there is no power limits for this type of BS, we think that there will be similar situation for Wide Area NR BS which means any output power is feasible from spec point of view. Therefore for Wide Area NR BS, we propose to specify this absolute ACLR limit and ACLR limit could be equal to in-band spurious emission limit. For other types of NR BS, if there are no lower limits for output power, then it’s also necessary to define this absolute ACLR limit requirement to avoid too stringent requirement.
	Channel Bandwidth (MHz)
	Pcut (dBm) for
-13dBm/MHz
	Pcut (dBm) for
-20dBm/MHz

	50
	31.9897dBm
	24.9897dBm

	100
	35.0000dBm
	28.0000dBm

	150
	36.7609dBm
	29.7609dBm

	200
	38.0103dBm
	31.0103dBm

	300
	39.7712dBm
	32.7712dBm

	400
	41.0206dBm
	34.0206dBm


Table 1: Base Station output power for -13dBm/MHz and -20dBm/MHz emission level in first and second adjacent carrier (28dB ACLR)
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Figure 2: ACLR emission limits for 200 MHz channel bandwidth
Proposal1: for mmWave NR BS, propose to specify this absolute ACLR limit and ACLR limit could be equal to in-band spurious emission limit, meanwhile measurement metric is TRP;  
2.2. ACS 
For the ACS requirement, the concerns raised during the last meeting is whether the methodology agreed for eAAS WI could be adopted for mmWave NR BS. Therefore it’s better to review what’s agreed for eAAS WI and what’s the relationship between the eAAS and NR BS.
	· FFS 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. 


In the approved TP for eAAS[5], the methodology to derive the power level of wanted signal and interfering signal is shown as following where we can find that the direct relationship between the wanted signal and interfering from equation (2) and (4). In fact, the relationship obtained for eAAS is based on the conductive power level, for mmWave NR BS, there will be no conductive requirement specified anymore, but intermediate values like the noise figure, SNR, implementation margin could be still used to derive the corresponding relationship.
	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                                       (4)


The example case could be like following:
Conductive Wanted signal level=noise floor+NF+SNR+IM+6;

Conductive ACS power level=noise floor+NF+ACS+4.7dB;
Then, offset between conductive ACS power level and conductive REFSENS should be 
Offset =ACS+4.7-SNR-IM;

Therefore, final OTA wanted signal and OTA interfering signal could be derived as following: 
Wanted signal power=OTA REFSENS + 6;
Interfering signal =OTA REFSENS + offset; 
Proposal2: use the methodology agreed for eAAS WI to calculate the wanted and interfering signal power levels for the radiated ACS requirements, and fixed offset between wanted and interfering signal power levels could be derived according to the intermediate values mentioned above. 
3. Conclusions
In this proposal, we shared some further considerations on ACLR and ACS for mmWave NR BS and proposals are made as following:
Proposal1: for NR BS, propose to specify this absolute ACLR limit and ACLR limit could be equal to in-band spurious emission limit.
Proposal2: use the methodology agreed for eAAS WI to calculate the wanted and interfering signal power levels for the radiated ACS requirements, and fixed offset between wanted and interfering signal power levels could be derived according to the intermediate values mentioned above. 
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