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1. Introduction
In RAN4#101-bis-e, a WF [1] on BS RF RX requirements for 52.6 – 71 GHz was approved. The ACS interfering signal type and ACS interferer frequency offset need to be further discussed.
In this contribution, we provide our views on the remaining issues in the WF [1].
2. Discussion
ACS
As per the WF [1], the remaining issues concerning ACS are shown as below:
	ACS:
For ACS define interfering signal type as 100 MHz DFT-s-OFDM NR signal, 120 kHz SCS, 32 RBs. Confirm the PRB value once SU is agreed.




The ACS interfering signal type and ACS interferer frequency offset for BS type 1-O in table 10.5.1.2-2 and BS type 2-O in table 10.5.1.3-2 of TS 38.104 are copied as below.

Table 10.5.1.2-2: OTA ACS interferer frequency offset for BS type 1-O
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering signal centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)
	Type of interfering signal

	5
	±2.5025
	

	10
	±2.5075
	5 MHz DFT-s-OFDM NR signal,

	15
	±2.5125
	15 kHz SCS, 25 RBs

	20
	±2.5025
	

	25
	±9.4675
	

	30
	±9.4725
	

	40
	±9.4675
	

	50
	±9.4625
	20 MHz DFT-s-OFDM NR signal,

	60
	±9.4725
	15 kHz SCS, 100 RBs

	70
	±9.4675
	

	80
	±9.4625
	

	90
	±9.4725
	

	100
	±9.4675
	



Table 10.5.1.3-2: OTA ACS interferer frequency offset for BS type 2-O
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering signal centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)
	Type of interfering signal

	50
	±24.29
	

	100
	±24.31
	50 MHz DFT-s-OFDM NR

	200
	±24.29
	signal,60 kHz SCS, 64 RBs

	400
	±24.31
	



From above type of interfering signal  in table 10.5.1.2-2 and table 10.5.1.3-2 of TS 38.104, for FR1, the RBs for 5 MHz DFT-s-OFDM NR signal with 15 kHz SCS is 25, and RBs for 20 MHz DFT-s-OFDM NR signal with 15 kHz SCS is 100. And for FR2, RBs for 50MHz DFT-s-OFDM NR signal with 60 kHz SCS is 64. 

[bookmark: _Hlk497144372]Table 5.3.2-1: Transmission bandwidth configuration NRB for FR1
	SCS (kHz)
	5
MHz
	10
MHz
	15
MHz
	20 MHz
	25 MHz
	30
MHz
	40 MHz
	50 MHz
	60 MHz
	70
MHz
	80 MHz
	90
MHz
	100 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	160
	216
	270
	N/A
	N/A
	N/A
	N/A
	N/A

	30
	11
	24
	38
	51
	65
	78
	106
	133
	162
	189
	217
	245
	273

	60
	N/A
	11
	18
	24
	31
	38
	51
	65
	79
	93
	107
	121
	135



Table 5.3.2-2: Transmission bandwidth configuration NRB for FR2
	SCS (kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	
	NRB
	NRB
	NRB
	NRB

	60
	66
	132
	264
	N/A

	120
	32
	66
	132
	264



The transmission bandwidth configurations NRB for FR1 in table 5.3.2-1 and FR2 in table 5.3.2-1 of TS 38.104 are copied as below. For FR1 OFDM, RBs for 5MHz CBW with 15kHz SCS is 25, and its RBs for DFT-s-OFM is also 25. RBs for 20MHz CBW with 15kHz SCS is 106, and its RBs for DFT-s-OFM is 100. For FR2 OFDM, RBs for 50MHz CBW with 60kHz SCS is 66 and its RBs for DFT-s-OFM is 64. 
From above discussion, RBs for ACS interfering signal should be full transmission bandwidth configuration of DFT-s-OFDM NR signal instead of part of transmission bandwidth configuration. From the above table 5.3.2-2, RBs for 100MHz CBW with 120kHz SCS is 66 and its RBs for DFT-s-OFM is 64. So, for ACS interfering signal type for 52.6GHz, RBs for 100 MHz DFT-s-OFDM NR signal with 120 kHz SCS should be 64 instead of 32.
Observation 1: For ACS interfering signal type for 52.6GHz, RBs for 100 MHz DFT-s-OFDM NR signal with 120 kHz SCS should be 64 instead of 32. 
Proposal 1:  To specify 100 MHz DFT-s-OFDM NR signal, 120 kHz SCS, 64 RBs as ACS interfering signal type for FR2-2.


Referring to section 7.4.1 of TR 38.817-2[2], the interfering signal centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)  can be calculated by the following equation(1). 

                                                                                     (1)
Where,

 is the channel bandwidth of the interfering signal in MHz.

 is required frequency offset increment in MHz.

                                            (2)

 is subcarrier spacing of the interfering signal in Hz.

                                                                                                                                   (3)

 is nominal frequency offset in MHz, which is is equal to half of the sum of the channel bandwidth of the wanted signal and the channel bandwidth of the interfering signal, shown as following equation.

                                                                                                             (4)

  is channel bandwidth of the wanted signal in MHz.

 is required frequency offset reduction, because the number of RBs of DFT-s-OFDM is reduced relative to  that of OFDM, shown as following equation.

                                                                         (5)

is RB number of OFDM NR signal  for subcarrier spacing of the interfering signal.

 is RB number of DFT-s-OFDM NR signal  for subcarrier spacing of the interfering signal. 

Using equation (1), the ACS interferer frequency offset, ACS interferer frequency offsets for FR2-1 and FR2-2 are shown in table 2-1.

Table 2-1 ACS interferer frequency offsets for FR2-1 and FR2-2.
	Frequency range
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Type of interfering signal
	BWWanted(MHz)
	SCS(Hz)
	BWInterfer（MHz)
	FInterfer(MHz)
	[bookmark: _GoBack]BWInterferer/2+FInterfer
	NRB,OFDM
	NRB,DFT-s-OFDM
	FDFT-s-OFDM
	Interfering signal centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)

	FR2-1
	50
	50 MHz DFT-s-OFDM NR signal, 60 kHz SCS, 64 RBs
	50
	60000
	50
	0.01
	25.01
	66
	64
	0.72
	24.29

	
	100
	
	100
	60000
	50
	0.03
	25.03
	66
	64
	0.72
	24.31

	
	200
	
	200
	60000
	50
	0.01
	25.01
	66
	64
	0.72
	24.29

	
	400
	
	400
	60000
	50
	0.03
	25.03
	66
	64
	0.72
	24.31

	FR2-2
	100
	100 MHz DFT-s-OFDM NR signal, 120 kHz SCS, 64 RBs
	100
	120000
	100
	0.02
	50.02
	66
	64
	1.44
	48.58

	
	400
	
	400
	120000
	100
	0.02
	50.02
	66
	64
	1.44
	48.58

	
	800
	
	800
	120000
	100
	0.06
	50.06
	66
	64
	1.44
	48.62

	
	1600
	
	1600
	120000
	100
	0.02
	50.02
	66
	64
	1.44
	48.58

	
	2000
	
	2000
	120000
	100
	0.06
	50.06
	66
	64
	1.44
	48.62



Based on above analysis, we propose,
Proposal 2: To adopt the following ACS interferer frequency offsets for FR2-2.
Table 10.5.1.3-2: OTA ACS interferer frequency offset for BS type 2-O
	Frequency Range
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering signal centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)
	Type of interfering signal

	FR2-1
	50
	±24.29
	

	
	100
	±24.31
	50 MHz DFT-s-OFDM NR

	
	200
	±24.29
	signal,60 kHz SCS, 64 RBs

	
	400
	±24.31
	

	FR2-2
	100
	±48.58
	100 MHz DFT-s-OFDM NR
signal,120 kHz SCS, 64RBs

	
	400
	±48.58
	

	
	800
	±48.62
	

	
	1600
	±48.58
	

	
	2000
	±48.62
	




3. Conclusion
This contribution provides analysis on BS RX RF requirements for 52.6-71GHz. The following proposals and observations are concluded as follows:
Observation 1: For ACS interfering signal type for 52.6GHz, RBs for 100 MHz DFT-s-OFDM NR signal with 120 kHz SCS should be 64 instead of 32. 
Proposal 1:  To specify 100 MHz DFT-s-OFDM NR signal, 120 kHz SCS, 64 RBs as ACS interfering signal type for FR2-2.
Proposal 2: To adopt the following ACS interferer frequency offsets for FR2-2.
Table 10.5.1.3-2: OTA ACS interferer frequency offset for BS type 2-O
	Frequency Range
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering signal centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)
	Type of interfering signal

	FR2-1
	50
	±24.29
	

	
	100
	±24.31
	50 MHz DFT-s-OFDM NR

	
	200
	±24.29
	signal,60 kHz SCS, 64 RBs

	
	400
	±24.31
	

	FR2-2
	100
	±48.58
	100 MHz DFT-s-OFDM NR
signal,120 kHz SCS, 64RBs

	
	400
	±48.58
	

	
	800
	±48.62
	

	
	1600
	±48.58
	

	
	2000
	±48.62
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