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1 Introduction
Conducted BS transmitter intermodulation for NR range 1 has been discussed several meetings. there is still an open issue to be addressed as listed in the WF [1] in the last meeting.This contribution provides a proposal about that open issue for BSTX IM for NR FR1.
It shall be noted that the abbreviations Range 1-C and 1-H in this contribution are quoted from the agreed contribution [2] in the last meeting. 

2 Discussion
In the WF [1], it was agreed that NR signal is as interfering signal type, which would be more aligned with existing specification like UMTS and LTE, where the interfering type is the same as the signal type of wanted signal. For interfering signal channel bandwidth, the following agreement was captured in the WF. it shall be noted that the agreement could be applied both in Range 1-C and 1-H.
· interfering signal channel bandwidth 
· For LTE refarming bands :
· 5MHz with15KHz SCS  
· For NR new bands: 
· Minimum CBW of corresponding band
· FFS on SCS
For LTE refarming bands, it was agreed that 5 MHz with 15 KHz SCS would be used for interfering signal, which could be also more aligned with LTE. it shall be noted though 30KHz SCS can be supported in 5 MHz NR channel bandwidth, it would not be used for interfering signal. This is because according to the WF on band specific CBW[3],no 5MHz channel bandwidth with 30KHz SCS is supported in the existing agreed refarming bands.
For NR new band, since 5 MHz channel bandwidth could not supported by most bands. and as stated in [4],narrower bandwidth of interfering signal could produce higher PSD of IMD, it was agreed minimum CBW of corresponding band would be used for interring signal. However the issue on which SCS is chosen still open. In order to simplify the test, only one interfering signal type should be maintained for specific band for NR. Hence it is suggested only one SCS shall be specified for interfering signal.
According to the WF on support of sub carrier spacing[5]for NR,15KHz and 30KHz SCS shall be supported mandatorily by UE sub 6 GHz. it means at least one of 15KHz and 30KHz SCSs would be supported for BS for one band. In order to evaluate the impact of different SCSs (15 KHz and 15KHz) to 3rd IMD PSD, we make a approximate calculation as shown in table 1,where different minimum channel bandwidths such as 5 MHz, 10 MHz, 15 MHz, 20 MHz, 25 MHz, 40 MHz and 50 MHz  are assumed for interfering signal.
From the table 1, the largest PSD difference between 15KHz and 30KHz SCS (dB) of interfering signal is only 0.35dB when the bandwidth of interfering and wanted signal are both 5MHz in term of same interfering power level. we think this impact is very small and could be ignored. Thus it doesn't matter whether 15KHz or 30KHz SCS is used as interfering signal for the same bandwidth in terms of intermodulation product PSD. However, for NR new band, considering the minimum channel bandwidth always depends on the 15 KHz SCS, so if  minimum channel bandwidth is selected as interfering signal BW, it is better to use the 15 KHz SCS as baseline. In addition, if minimum bandwidth is 5MHz,30 KHz SCS may be not supported in most band due to lower spectrum utilization.
Table 1, the evaluation of  the impact of different SCS(15KHz and 30KHz) to 3rd IMD PSD
	Different minimum CBW of interfering signal (MHz)
	5
	10
	15
	20
	25
	40
	50

	SCS=15KHz

Transmission bandwidth (RB, MHz)
	25
(4.5)
	52
(9.36)
	79
(14.22)
	106
(19.08)
	133
(23.94)
	216
(38.88)
	270
(48.6)

	SCS=30KHz

Transmission bandwidth (RB, MHz)
	11
(3.96)
	24
(8.64)
	38
(13.68)
	51
(18.36)
	65
(23.4)
	106
(38.16)
	133
(47.88)

	Transmission bandwidth difference between 15KHz and 30KHz SCS (MHz)
	0.54
	0.72
	0.54
	0.72
	0.54
	0.72
	0.72

	The minimum bandwidth of 3rd IMD for 15KHz SCS of interfering signal  (MHz)
2a+b,2b+a where a is for 30KHz SCS, b is  for 15KHz SCS
	≥12.96
	≥27.36
	≥42.12
	≥56.52
	≥71.28
	≥115.92
	≥145.08

	The minimum bandwidth of 3rd IMD for 15KHz SCS of interfering  signal (MHz)

2a+b≥3b, a≥b,or

2b+a≥3b, a≥b, where a  and b are both for 30KHz SCS
	≥11.88
	≥25.92
	≥41.04
	≥55.08
	≥70.2
	≥114.48
	≥143.64

	The impact to PSD between 15KHz and 30KHz SCS of interfering signal (dB)
	≤0.35
	 ≤0.22
	≤ 0.11
	 ≤0.10
	≤ 0.06
	 ≤0.05
	≤ 0.05

	Note: Parameter a and b denote the transmission bandwidth of wanted signal and interfering signal respectively. In the table, b is the minimum transmission bandwidth.


Proposal: only 15KHz SCS is used for interfering signal to define BS Tx IM for NR only bands.
3 Conclusion
In this paper, we give the following proposal to define NR BS transmitter intermodulation for NR sub 6GHz.
Proposal: only 15 KHz SCS is used for interfering signal to define BS Tx IM for NR only bands.
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