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Introduction
In current specification the FR2 OTA REFSENS requirement is derived based on 50MHz FRC. [1] In this contribution we provide the proposal on how to handle the 100MHz FRC for FR2 OTA REFSENS and other selectivity related RX requirements of which the parameter is presented dependent on EISREFSENS. 
Discussion
In current specification for BS type 2-O OTA reference sensitivity level is defined as a range for each BS class with BS channel bandwidth, SCS and FRC agnostic way. And current reference sensitivity level range is derived with 50MHz FRC only. However, according to the REFESNS formula the BW of FRC would definitely have impact on the final value. Furthermore, in legacy LTE REFSENS requirement and FR1 EISREFSENS definition the requirements are all defined with explicitly BS channel bandwidth and FRC (SCS). Hence it is proposed to update current FR2 OTA reference sensitivity level with the same manner of legacy LTE and FR1 requirement as well to improve the readability, avoid the unnecessary misunderstanding in implementation and facilitate the maintenance in future release as table1. It should be indicated that in this table the G range is [10-33]dB for WA BS, [0-23]dB for MR BS and [0-23] for LA BS. And corresponding draft CR is shown in [6].
Table1:  OTA Reference sensitivity levels for 24.25-33.4GHz and 37-52.6GHz frequency range
	[bookmark: OLE_LINK2]BS channel Bandwidth
[MHz]
	Sub-carrier spacing [kHz]
	Reference measurement channel
	Wide Area BS OTA Reference sensitivity level range, EISREFSENS[dBm]
	Media Range BS OTA Reference sensitivity level range, EISREFSENS[dBm]
	Local Area BS OTA Reference sensitivity level range, EISREFSENS[dBm]

	
	
	
	Lowest
	Highest 
	Lowest
	Highest 
	Lowest
	Highest 

	50, 100, 200
	60
	G-FR2-A1-1
	[-96.3]
	[-119.3]
	[-86.3]
	[-109.3]
	[-86.3]
	[-109.3]

	50
	120
	G-FR2-A1-2
	[-96.5]
	[-119.5]
	[-86.5]
	[-109.5]
	[-86.5]
	[-109.5]

	100, 200, 400
	120
	G-FR2-A1-3
	[-93.4]
	[-116.4]
	[-83.4]
	[-106.4]
	[-83.4]
	[-106.4]

	Note 1: the step size of OTA Reference sensitivity level range defined in the table shall be 1dB.
Note 2: the Reference measurement channel is defined in Table A.1-2 in Annex A.1.



Proposal 1: update FR2 OTA REFESNE to clarify the applicability of BS channel bandwidth SCS and FRC.

For ACS, in-band blocking and receiver IM requirement, of which both wanted signal and interfering signal level are specified based on EISREFSENS, current specification is based on NR interfering signal with 50MHz BW and 60 kHz SCS with the assumption of wanted signal with 50MHz RFC . It is proposed to update these requirements with explicitly BS channel bandwidth and SCS to align with REFSENS requirement. Furthermore, to maintain the same selectivity between wanted signal with 50MHz FRC and 100MHz FRC, the wanted signal level with 100MHz FRC should be increased additional 3dB compared with 50MHz FRC case. 
Regarding the ACS the changes are shown in table below. Besides the revision according to BS channel bandwidth and SCS, the 1dB ACS difference between 24.25-33.4GHz and 37-52.6GHz agreed in [2] should be also addressed. The companion CR can be found in [7]. 
Table 10.5.1.3-1: OTA ACS requirement for BS type 2-O
	BS channel bandwidth of the lowest/highest carrier received [MHz]
	Sub-carrier spacing[kHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]

	50, 100, 200, 400
	60
	EISREFSENS + 6dB
	EISREFSENS +[28.7 -SINR-IM]25.6 (Note 1)
EISREFSENS +[28.7 -SINR-IM]24.6 (Note 2)

	50
	120
	EISREFSENS + 6dB
	

	100, 200, 400
	120
	EISREFSENS + 9dB
	

	Note 1: 	Applicable to bands defined within the frequency spectrum range of 24.25 – 33.4 GHz
Note 2: 	Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz
Note 3:     EISREFSENS is declared by manufacturer and the REFSENS level range is specified in Table 10.3.3-1.


Proposal 2: update ACS requirement to comply with the selectivity agreement and align the selectivity among different wanted signal FRC bandwidth. 
Following the same direction, the in-band blocking is proposed to update as below:
Table 10.5.2.3-1: General OTA blocking requirement for BS type 2-O
	BS channel bandwidth of the lowest/highest carrier received [MHz]
	Sub-carrier spacing[kHz]
	OTA wanted signal mean power [dBm]
	OTA interfering signal mean power [dBm]
	OTA interfering signal centre frequency offset to the band edge of the wanted carrier [MHz]
	Type of OTA interfering signal

	50, 100, 200, 400
	60
	EISREFSENS + 6dB
	EISREFSENS + 33dB
	75
	50 MHz DFT-S-OFDM NR signal
60 kHz SCS

	50
	120
	EISREFSENS + 6dB
	EISREFSENS + 33dB
	
	

	100, 200, 400
	120
	EISREFSENS + 9dB
	EISREFSENS + 33dB
	
	

	Note 1:     EISREFSENS is declared by manufacturer and the REFSENS level range is specified in Table 10.3.3-1.



Proposal 3: Update In band blocking requirement to align the selectivity among different wanted signal FRC bandwidth 

For IM requirement, it is proposed to replace current Table 10.8.3-1 in spec with below table4. Draft CR is submitted in [8].
Table 4:  FR2 OTA receiver IM
	BS channel Bandwidth
[MHz]
	Sub-carrier spacing [kHz]
	Wanted signal mean power [dBm]
	Mean power of interfering signals [dBm]
	Type of interfering signal

	50, 100, 200
	60
	EISREFSENS + 6dB
	EISREFSENS + 25dB
	See Table 10.8.3-2


	50
	120
	EISREFSENS + 6dB
	
	

	100, 200, 400
	120
	EISREFSENS + 9dB
	
	

	Note: EISREFSENS is declared by manufacturer and the REFSENS level range is specified in Table 10.3.3-1. 


Proposal 4: Update the IM to align the selectivity requirement among different wanted signal FRC bandwidth. 

For ICS requirement, in current specification the wanted signal level and interfering signal level are all open. According the formal of REFFSEN [4], ICS interfering signal [5], ICS wanted signal [5], it can be deduced that 
Interfering signal power level=REFSENS-IM-SNR+ICS+10log(BWinterfering)-10log(BWREFSENS)
Wanted signal power level=REFSENS+3dB+10log(BWwanted)-10log(BWREFSENS)
With IM=2dB, SNR=-1dB, ICS=14dB and each BW of each FRC, the ICS requirement could be simplified as table below for WA BS, MR BS and LA BS. CR for this is shown in [9]. 
	BS channel bandwidth [MHz]
	Subcarrier spacing[KHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Type of interfering signal

	50
	60
	G-FR2-A1-4
	[bookmark: OLE_LINK3]EISREFSENS
	EISREFSENS+10dB
	DFT-S-OFDM NR signal, SCS 60 kHz, 33 PRB

	100,200
	60
	G-FR2-A1-1
	EISREFSENS+3dB
	EISREFSENS+13dB
	DFT-S-OFDM NR signal, SCS 60 kHz, 66PRB

	50
	120
	G-FR2-A1-5
	EISREFSENS
	EISREFSENS+10dB
	DFT-S-OFDM NR signal, SCS 120 kHz, 16PRB

	100,200,400
	120
	G-FR2-A1-2
	EISREFSENS
	EISREFSENS+10dB
	DFT-S-OFDM NR signal, SCS 120 kHz, 32PRB

	NOTE 1: 	Wanted and interfering signal are placed adjacently around Fc
NOTE 2:   The EISREFSENS level is declared as REFSENS but power is allocated according to reference measurement channel defined in this table for in-channel selective requirement.


Proposal 5: Updated the ICS to address the RFC difference among test cases
Considering the delta between wanted signal and interfering signal level is the same, the alternative way to simply the requirement, which can be considered, is to update the requirement with the unique combination as below:
Wanted signal mean power= EISREFSENS
Interfering signal mean power= EISREFSENS+10dB
Conclusion
For BS type 2-O current OTA REFSENS definition is specified as BS channel bandwidth and FRC agnostic way. And the ACS, in band blocking, IM and ICS requirements, of which parameters are dependent on corresponding REFSENS definition, the FRC is also not clear. It is proposed to update REFSENS and remaining RX requirement to improve the readability and maintain the same selectivity requirement among different FRC bandwidth. And the proposals for each requirement are summarized as below: 
Proposal 1: update REFESNE to clarify the applicability of BS channel bandwidth and FRC.
Proposal 2: update ACS requirement to comply with the selectivity agreement and align the selectivity among different wanted signal FRC bandwidth. 
Proposal 3: Update In band blocking requirement to align the selectivity among different wanted signal FRC bandwidth 
Proposal 4: Update the IM to align the selectivity requirement among different wanted signal FRC bandwidth 
Proposal 5: Updated the ICS to address the RFC difference among test cases
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