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1. Introduction 
In the RAN4#84 meeting, there are some initial discussion on ACS requirement for below 6GHz NR BS, one WF was approved for further study. Therefore in this contribution, we want to share some further considerations on this open issues.
2. Discussion  
According to the proposals listed in the WF [1], at least the following factors should be taken into account:
1) Additional frequency offset similar to LTE to avoid orthogonality between sub-carriers of wanted and interfering signal should be considered; 

2) ACS interfering signal should not extend to frequency range of OOB blocking;  

    Note: frequency offset of OOB blocking to channel edge is still under discussion; 

3)  Regarding the bandwidth of interfering signal:

Option1: 

·  Using the same channel bandwidth, the same number of resource blocks and SCS for wanted signal and adjacent interfering signal ; 

Option2: 

·  For NR bands less than 100 MHz, it is proposed to specify [5] MHz as the interfering carrier bandwidth for ACS requirements. 

· For NR bands wider than or equal to 100 MHz, it is proposed to specify [20] MHz as the interfering carrier bandwidth for ACS requirements. 

For the additional frequency offset introduced for LTE ACS requirement, in fact this is not caused by the edge frequency separation of two adjacent carriers because these two adjacent carriers could be deployed without any additional frequency offset based on 100KHz channel raster as following Figure1, but to avoid too relax ACS requirement. 
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Figure1. The illustration of two adjacent E-UTRA carriers 
For NR system, channel raster for sub6GHz is still under discussion, if channel raster is specified as subcarrier based and interfering signal of ACS requirement is assumed as NR signal which means wanted signal and interfering signal would be orthogonal by default and additional frequency seems to be redundant. However from avoiding too relaxed ACS requirement as did for LTE ACS requirement, additional frequency offset is still beneficial to guarantee the coexistence performance.
For second sub-bullet, as ACS interfering signal should not extend to frequency range of OOBB, this assumption is quite reasonable as the ACS requirement is mainly used to test the performance of the IF filter and baseband filter. If the ACS interfering signal extend to frequency range of OOBB which will bring in 28dBc filter attenuation of the front-end RF filter.
For third sub-bullet, for interfering carrier bandwidth, there are two options listed in the WF. As we explained before, ACS requirement is mainly guaranteed by performance of IF filter and baseband filter. In the following section, we will further discuss the interfering carrier bandwidth from the digital IF filter point of view.
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Figure2.The illustration of NR ACS requirement
If NR signal is adopted as ACS interfering signal which has higher SU than LTE and expected as worse case, then comparing between 5MHz and 20MHz interfering carrier bandwidth, guard band for 5MHz/15KHz is expected as 0.25MHz and guard band for 20MHz/15KHz is expected as 0.46MHz which means transition bandwidth for 20MHz case is relatively larger resulting in shorter window length is needed to achieve the ACS requirement. In other words, 5MHz/15KHz NR signal is worst case for ACS requirement from implementation point of view. The detailed calculation method of window length can be found in the following section.  
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Where: 
·  
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represent transition bandwidth illustrated in the Figure2; 

· 
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 represent sampling frequency of wanted signal; 

If hanning window technique is adopted for digital IF filter design and 46dBc attenuation is needed at least, the window length of digital FIR filter could be calculated as following:  
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Based on the above considerations, we think it’s more preferable to specify 5MHz/15KHz NR/LTE signal as the interfering signal for ACS requirement. 
Proposal 1: regardless of NR bands, it is proposed to specify 5 MHz/15KHz NR/ LTE as the interfering signal for ACS requirements.
In addition, if 5MHz NR signal is specified as the ACS interfering signal which implicitly means channel bandwidth for wanted signal should also be 5MHz, otherwise the legacy ACS requirement 46dBc cannot maintained for NR BS anymore. As we know that, the legacy LTE ACS requirement could be derived as following: 
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If BW is changed to be 10MHz, then ACS requirement would be decreased by 3dB at the end, therefore we propose to specify 5MHz channel bandwidth for wanted signal. 
Proposal 2: it’s proposed to specify 5MHz channel bandwidth for wanted signal; 

In addition, according to the WF for UL Resource Allocation for NR PUSCH, both DFT-s-OFDM and CP-OFDM should be supported for NR UL. Here some additional consideration is that RB number for DFT-s-OFDM should comply with following restriction which is indicated in TS36.211/ 5.3.3.
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In other words, the RB number for wanted signal using DFT-s-OFDM should be selected from the following numbers. 
{1,2,3,4,5,6,8,9,10,12,15,16,18,20,24,25,27,30,32,36,40,45,48,50,54,60,64,72,75,80,81,90,96,100}

For wanted signal using CP-OFDM, the RB number could be FFS. 

	R1-1711753 WF on UL Resource Allocation for PUSCH with DFT-s-OFDM waveform in NR NEC,NTT DOCOMO, Panasonic, OPPO, Ericsson, Nokia, ASB

Agreements:
· In frequency-domain, for PUSCH with DFT-s-OFDM waveform in NR, contiguous resource allocation scheme based on LTE UL RA Type 0 is adopted in Rel. 15.

· FFS:

· A coarser granularity (i.e. more than 1RB) of resource assignment in order to reduce the overhead further  

· BW parts

· In frequency-domain, for PDSCH in NR, a resource allocation scheme based on LTE DL RA Type 2 is supported in Rel. 15.

· FFS:

· A coarser granularity (i.e. more than 1RB) of resource assignment in order to reduce the overhead further  

· BW parts
· In frequency-domain, for PUSCH with CP-OFDM waveform in NR, contiguous resource allocation scheme based on LTE UL RA Type 0 is supported in Rel. 15

· FFS:

· A coarser granularity (i.e. more than 1RB) of resource assignment in order to reduce the overhead further  

· BW parts


Based on the above considerations, we did some calculation on the ACS requirement for each SCS, the estimated results are shown in the following Table. It can be easily found that ACS requirement is still maintained as legacy 46dBc. 

Table1. Calculation of NR ACS requirement
	SCS
	RB Num of wanted signal
	ACS requirement

	15KHz
	25
	45.7679dBc

	30KHz
	10
	46.7370dBc

	60KHz 
	6
	45.9452dBc 

	Note: ACS interfering signal is assumed as 5MHz NR signal with power level -52dBm;


 
3. Conclusions
In this proposal, we shared some further considerations on ACS requirement for below 6GHz NR BS and proposals are made as following:
Proposal 1: regardless of NR bands, it is proposed to specify 5 MHz/SCS:15KHz NR/LTE signal as the interfering signal for ACS requirements.
Proposal 2: it’s proposed to specify 5MHz channel bandwidth for wanted signal; 
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