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1. Introduction
In RAN4#101-e, a WF [1] on BS RF RX requirements for 52.6 – 71 GHz was approved. The step size for spurious emissions, ICS need to be further discussed.
In this contribution, we provide our views on the remaining issues in the WF [1].
2. Discussion
OTA reference sensitivity level
The EISREFSENS is calculated using the following formula.
EISREFENS=-174+10*log10(BW)+NF+IM+SNR-G                                                                                                      (1)
Since the definition of OTA reference sensitivity level is based on EISREFSENS_50M, So, the EISREFSENS can be expressed as,
EISREFENS= EISREFENS_50M +10*log10(BW/BW50M)+(SNR-SNR50M)                                                                           (2)
Where,
-	BW is the maximum transmission bandwidth.
-	SNR is the SNR value for which we reach 95% throughput. Each company provided simulation results, and average will be done for each BW. The SNR value for existing FR2-1 FRC is shown as Table 2-1. The SNR50M is SNR for G-FR2-A1-1, equal to -1.1dB.
                              Table 2-1: the SNR value for existing FR2-1 FRC
	G-FR2-A1-1
	-1.1

	G-FR2-A1-2
	-1.1

	G-FR2-A1-3
	-1.2

	G-FR1-A1-4
	-1.2

	G-FR1-A1-5
	-1



The SNR- SNR50M of equation (2) is denpendent on the link simulation results for FRC for OTA reference sensitivity, From Table 2-1, it is observed that the difference of SNR between different FRC and G-FR2-A1-1(50M) is about 0.1 dB. So SNR-SNR50M is close to 0. 
 When it comes to FR2-2, the SNR value for G-FR2-A1-6 and G-FR2-A1-7 shall be specified by link level simulation, the Simulation assumptions in R4-1801031[2] for FR2 FRC simulation can be as starting point for 52.6-71GHz. The MCS index 4 and target coding rate = 308/1024, MMSE receiver, DMRS pattern: 1+1 (2, 11), no data in DMRS symbol, PTRS configuration: KPTRS=2, LPTRS=1, No phase noise simulation, no data in DMRS REs can be used for 52.6-71GHz. If the same MCS and target coding rate for FR2-1 are reused for FR2-2, we think SNR-SNR50M is also very small. 
The 10*log10(BW/BW50M) of equation (2) is dependent on the FRC for reference sensitivity requirement. If the same 95% SU for FR2-1 is reused for FR2-2, the BW and TBS for G-FR2-A1-6 and G-FR2-A1-7 is shown in Table 2-2. The 10*log10(BW/BW50M)  for G-FR2-A1-6 and G-FR2-A1-7 is also calculated in Table 2-2. And SNR-SNR50M for G-FR2-A1-6 and G-FR2-A1-7 is assumed as 0.

                                            Table 2-2: BW and TBS for G-FR2-A1-6 and G-FR2-A1-7
	FRC
	CBW(MHz)
	SCS(kHz)
	BW
	TBS(bits)
	10*log10(BW/BW50M)
	SNR- SNR50M

	G-FR2-A1-6
	400
	480
	[66PRBs]
	[5632]
	10*log10(66*480/(66*60))= 9.03
	[0]

	G-FR2-A1-7
	400
	960
	[32PRBs]
	[2792]
	10*log10(32*960/(66*60))=8.90
	[0]



Based on above 10*log10(BW/BW50M)  and SNR-SNR50M for G-FR2-A1-6 and G-FR2-A1-7 in Table 2-2, the OTA reference sensitivity level for FR2-2 is calculated in Table 2-3.
Table 2-3: OTA reference sensitivity for FR2-2
	Frequency Range
	BS channel Bandwidth
(MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	OTA reference sensitivity level, EISREFSENS (dBm)

	FR2-2
	100,400
	120
	G-FR2-A1-3
	EISREFSENS_50M + 3 + ΔFR2_REFSENS

	
	400, 800, 1600
	480
	G-FR2-A1-6
	EISREFSENS_50M + [9] + ΔFR2_REFSENS

	
	400, 800, 1600, 2000
	960
	G-FR2-A1-7
	EISREFSENS_50M + [9] + ΔFR2_REFSENS



Observation 1: FRC and SNR value for each new FRC is to be confirmed once spectral utilization is agreed.

Receiver spurious emission
As per the WF [1], the remaining issues concerning receiver spurious emission are shown as below:
	Spurious emissions
a. Use FR2 approach with necessary adaptations on step size for spurious emissions, i.e., align emission levels with TX requirements
b. Use TRP as emissions metric
c. Step size Fstep,x needs further discussion.




For receiver spurious emissions, it is reasonable that the step frequencies (Fstep,X,x=1-6) for NR operating bands in 52.6-71GHz  is aligned with  our proposed step frequencies for transmitter spurious emissions

Proposal 1: To specify the following Fstep,X for receiver spurious emissions. 
	Operating band
	Fstep,1
	Fstep,2
	Fstep,3
	Fstep,4
	Fstep,5
	Fstep,6

	
	(GHz)
	(GHz)
	(GHz)
	(GHz)
	(GHz)
	(GHz)

	n263
	18
	43
	53.5
	74.5
	85
	127




ICS
As per the WF [1], the agreements and remaining issues concerning ICS are shown as below:
	In-Channel Selectivity (ICS)
a. Specify the BS ICS requirement as [10] dB for NR operation in 52.6 – 71 GHz range.
b. For in-channel selectivity scale wanted power and interfering power levels for 100 MHz and 400 MHz carrier bandwidths.



For EISREFSENS_50M, 
EISREFSENS_50M= -174dBm/Hz+10*log10(BW50M)+NF+SNR50M+IM-G                                                                  (3)
For interfering signal, 
EISREFSENS_interfer = -174dBm/Hz+10*log10(BWinterfer)+NF+ICS-G                                                                         (4) 
For Wanted signal,
 EISREFSENS_wanted = -174dBm/Hz+10*log10(BWwanted)+NF+SNRwanted+IM-G+3dB                                              (5)
Where, 
        -	BW50M  is maximum transmission bandwidth for 60kHz SCS, equal to 66*12*60*1000 Hz.
-	BWinterfer is allocated bandwidth for interfering signal.     
        -	BWwanted is allocated bandwidth for FRC for wanted signal.
        -	3dB is reference sensitivity degradation which is reused from legacy E-UTRA requirement.
        -	IM is the implementation margin, equal to 2dB.
  -	SNRwanted is the SNR value for FRC which we reach 95% throughput.  The SNRwanted for each FR2-1 FRC is shown in the following table.
 -	SNR50M is the SNR value for FRC for 50MHz CBW/60kHz SCS (G-FR2-A1-1)  which we reach 95% throughput, equal to -1.1dB.
Using (5)-(3), we get,
       EISREFSENS_wanted = EISREFSENS_50M +10*log10(BWwanted/ BW50M)+( SNRwanted - SNR50M)+3dB                              (6)
Using(4)-(3), we get,
      EISREFSENS_interfer = EISREFSENS_50M +10*log10(BWinterfer/ BW50M)+ICS- SNR50M-IM         
                                 = EISREFSENS_50M +10*log10(BWinterfer/ BW50M)+ICS- (-1.1)-2
                                 = EISREFSENS_50M +10*log10(BWinterfer/ BW50M)+ICS-0.9                                                              (7)
In our understanding, the ICS in equation(7) is achieved by IoT simulation instead of the difference between the wanted signal and the interfering signal.
For FR2-1, In TR 38.817-2, the ICS is agreed as 14dBc for all BS type based on IoT simulation..  So, (7) can be expressed as,
     EISREFSENS_interfer = EISREFSENS_50M +10*log10(BWinterfer/ BW50M)+13.1                                                                     (8)
The equation (6) and (8) were used for calculating wanted signal mean power and interfering signal mean power respectively for OTA in-channel selectivity requirement for FR2-1.
Following the latest agreement, ICS =[10] dB, which means that the interfering signal power for FR2-2 relative FR2-1 is significantly degraded.  Using ICS=10dB, equation (7) can be expressed as,
     EISREFSENS_interfer = EISREFSENS_50M +10*log10(BWinterfer/ BW50M)+9.1                                                                     (9)
The equation (6) and (9) were used for calculating wanted signal mean power and interfering signal mean power respectively for OTA in-channel selectivity requirement for FR2-2.
Proposal 2: To use the following equations to calculate wanted signal mean power and interfering signal mean power respectively for OTA in-channel selectivity requirement for FR2-2.
EISREFSENS_wanted = EISREFSENS_50M +10*log10(BWwanted/ BW50M)+( SNRwanted - SNR50M)+3
EISREFSENS_interfer = EISREFSENS_50M +10*log10(BWinterfer/ BW50M)+ ICS-0.9
Observation 2: ICS in equation is achieved by IoT simulation instead of the difference between the wanted signal and the interfering signal.

The BWwanted is dependent on the FRC for OTA in-channel selectivity requirement for FR2-2, and SNRwanted is dependent on the link simulation results for FRC for OTA in-channel selectivity requirement for FR2-2.
We can define the G-FR2-A1-8 with [33PRBs] for 480kHz SCS for ICS, and its interfering signal is DFT-s-OFDM NR signal, 480 kHz SCS, 32 RB, and G-FR2-A1-9 with [16PRBs] for 960kHz SCS, and its interfering signal is DFT-s-OFDM NR signal, 960 kHz SCS, 16 RB. And SNRwanted-SNR50M for G-FR2-A1-8 and G-FR2-A1-8 is assumed as 0.
Table 2-4: new FRC for ICS for FR2-2
	FRC
	BWwanted
	SCS(kHz)
	TBS(bits)
	10*log10(BWwanted/ BW50M)
	( SNRwanted - SNR50M)

	G-FR2-A1-8
	[33PRBs]
	480
	[2856]
	10*log10(33*480/(66*60))=6.02
	[0]

	G-FR1-A1-9
	[16PRBs]
	960
	[1416]
	10*log10(16*960/(66*60))=5.89
	[0]



Table 2-5: interfering signal for ICS for FR2-2
	FRC
	Type of interfering signal
	BWinterfer
	SCS(kHz)
	10*log10(BWinterfer / BW50M)

	G-FR2-A1-8
	DFT-s-OFDM NR signal, 480 kHz SCS, 
32 RB
	[32PRBs]
	480
	10*log10(32*480/(66*60))=5.89

	G-FR1-A1-9
	DFT-s-OFDM NR signal, 960 kHz SCS, 
16 RB
	[16PRBs]
	960
	10*log10(16*960/(66*60))=5.89



Based on above 10*log10(BWwanted/ BW50M)  and ( SNRwanted - SNR50M) in Table 2-4,  and 10*log10(BWinterfer / BW50M) in Table 2-5, the OTA  in-channel selectivity requirement for FR2-2  is calculated in Table 2-6 using equation(6) and equation(9).
                      Table 2-6: OTA in-channel selectivity requirement for FR2-2
	Frequency Range
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
(Note 2)
	Interfering signal mean power (dBm)
(Note 2)
	Type of interfering signal

	FR2-2
	100, 400
	120
	G-FR2-A1-2
	EISREFSENS_50M + 3 + ΔFR2_REFSENS
	EISREFSENS_50M + [9] + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 120 kHz SCS, 
32 RB

	
	400, 800, 1600
	480
	[G-FR2-A1-8]
	EISREFSENS_50M + [9]+ ΔFR2_REFSENS
	EISREFSENS_50M + [15]+ ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 480 kHz SCS, 
[32 RB]

	
	400, 800, 1600,2000
	960
	[G-FR2-A1-9]
	EISREFSENS_50M + [9]+ ΔFR2_REFSENS
	EISREFSENS_50M + [15] + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 960 kHz SCS, 
[16 RB]



Based on above discussion, we propose,
Proposal 3: To define the G-FR2-A1-8 for 480kHz SCS, and G-FR2-A1-9 for 960kHz SCS for OTA in-channel selectivity requirement for FR2-2.

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: FRC and SNR value for each new FRC is to be confirmed once spectral utilization is agreed.
Proposal 1: To specify the following Fstep,X for receiver spurious emissions. 
	Operating band
	Fstep,1
	Fstep,2
	Fstep,3
	Fstep,4
	Fstep,5
	Fstep,6

	
	(GHz)
	(GHz)
	(GHz)
	(GHz)
	(GHz)
	(GHz)

	n263
	18
	43
	53.5
	74.5
	85
	127


[bookmark: _GoBack]Proposal 2: To use the following equations to calculate wanted signal mean power and interfering signal mean power respectively for OTA in-channel selectivity requirement for FR2-2.
EISREFSENS_wanted = EISREFSENS_50M +10*log10(BWwanted/ BW50M)+( SNRwanted - SNR50M)+3
EISREFSENS_interfer = EISREFSENS_50M +10*log10(BWinterfer/ BW50M)+ ICS-0.9
Observation 2: ICS in equation is achieved by IoT simulation instead of the difference between the wanted signal and the interfering signal.
Proposal 3: To define the G-FR2-A1-8 for 480kHz SCS, and G-FR2-A1-9 for 960kHz SCS for OTA in-channel selectivity requirement for FR2-2.

4. References
[1] R4-2120678, WF on BS RF Rx requirements and CR work split, Ericsson, RAN4#101-e   
[2] Draft ETSI EN 303 722 V0.0.11 (2021-06),Wideband Data Transmission System (WDTS) for Fixed Network Radio Equipment operating in the 57 GHz to 71 GHz band; Harmonised Standard for access to radio spectrum, ETSI
[3] R4-2117389, Discussion on the BS TX RF requirements for 52.6-71GHz,CATT,RAN4#101-e
[4] TR 38.817-2.

