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1. Introduction
In RAN4#99-e, a WF [1] on BS RF RX requirements for 52.6 – 71 GHz was approved. The FRC, interferer signal levels, and receiver spurious emissions need to be further discussed.
In this contribution, we provide our views on the remaining issues in the WF [1].
2. Discussion
FRC
As per the WF [1], the remaining issues concerning FRC are shown as below:
	Further discuss definition of new FRC required for 480 kHz and 960 kHz SCS for reference sensitivity and ICS requirement.


Because the FRC is only related to SCS and bandwidth instead of frequency, so the existing G-FR2-A1-2 can be re-used for 100MHz/120kHz for ICS for 52.6GHz. 
Proposal 1：Existing G-FR2-A1-2 can be re-used for 100MHz/120kHz for ICS for 52.6-71GHz.
There is need to define G-FR2-A1-6 and G-FR2-A1-7 for sensitivity for 400MHz/480kHz and 400MHz/960kHz respectively. And there is also need to define G-FR2-A1-8 and G-FR2-A1-9 for ICS for 400MHz/480kHz and 400MHz/960kHz respectively.  The TBS (bits) for new FRCs with 95% SU are shown in the following Table 2-1 with assumed RB number. The TBS (bits) can be further discussed when the NRB for 400MHz/480kHz and 400MHz/960kHz is finally decided.
                                          Table 2-1: TBS for new FRCs for 52.6-71GHz
	FRC
	CBW(MHz)
	SCS(kHz)
	TBS(bits)

	G-FR2-A1-6
	400([66PRBs])
	480
	[5632]

	G-FR2-A1-7
	400([32PRBs])
	960
	[2792]

	G-FR2-A1-8
	[33PRBs]
	480
	[2856]

	G-FR1-A1-9
	[16PRBs]
	960
	[1416]



The SNR value for each new FRC 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. 

In-band blocking
As per the WF [1], the remaining issues concerning in-band blocking are shown as below:
	Further discuss interferer signal levels for in-band blocking.


Existing FR2-1 OTA in-band blocking requirement shall apply from FUL_low - ΔfOOB to FUL_high + ΔfOOB. The ΔfOOB for FUL_high – FUL_low ≤ 4000 MHz is defined in table 10.5.2.3-0.
	Table 10.5.2.3-0: ΔfOOB offset for NR operating bands in FR2
	BS type
	Operating band characteristics
	ΔfOOB (MHz)

	BS type 2-O
	FUL_high – FUL_low ≤ 4000 MHz
	1500





Existing ΔfOOB for FUL_high – FUL_low ≤ 4000 MHz is aligned with ΔfOBUE for FUL_high – FUL_low ≤ 4000 MHz.  So when FUL_high – FUL_low > 4000 MHz, ΔfOOB can be aligned with ΔfOBUE. The ΔfOBUE for FUL_high – FUL_low ≤ 4000 MHz is discussed in [] and  is proposed to specifyΔfOBUE = 3500 MHz for FDL,high – FDL,low > 4000 MHz for 52.6GHz. So we propose to specifyΔfOOB = 3500 MHz for FDL,high – FDL,low > 4000 MHz for 52.6GHz.
Proposal 2: To specifyΔfOOB = 3500 MHz for FDL,high – FDL,low > 4000 MHz for 52.6-71GHz.

Receiver spurious emission
As per the WF [1], the remaining issues concerning receiver spurious emission are shown as below:
	For receiver spurious emission further consider following options:

    Option 1: Use FR2 approach with necessary adaptations on step size for spurious emissions.
Option 2: Use ETSI EN 303 722 and/or 303 753 for spurious emissions.


For option1, the existing FR2-1 receiver spurious emission requirements (category B) including frequency range, limit, and measurement bandwidth are aligned with FR2-1 transmitter spurious emission requirement (category B). This is reasonable because that spurious emission of transmitter and receiver can’t be differentiated by a victim for TDD system. The OTA spurious emissions limits are specified as TRP. 
For option 2, the transmitter spurious emissions and receiver spurious emissions in ETSI EN 303 72[2] are copied and shown in the following table, from table, the emission limit for 1 GHz to 142 GHz for transmitter (EIRP) is -30dBm/1MHz, meanwhile,  the emission limit for 1 GHz to 142 GHz for receiver (EIRP) is -47dBm/1MHz. So it can be observed that the frequency range, and emission limit for transmitter spurious emissions and receiver spurious emissions are different, so transmitter spurious emissions and receiver spurious emission is not aligned. The OTA spurious emissions limits are specified as EIRP, the -47dBm/ 1MHz EIRP in ETSI EN 303 72 is more stringent than -30dBm/1MHz TRP of FR2-1 approach in TS 38.104,  so the spurious emission in ETSI EN 303 72 is more stringent than FR2-1 approach.  Considering large path loss for 52.6GHz, the spurious emission limit doesn’t need to be tightened. Therefore, we propose option1, the step frequencies (Fstep,X,x=1-6) for NR operating bands in 52.6-71GHz can be aligned with  our proposed step frequencies for transmitter spurious emissions[3] shown in table 2-3.
Proposal 3: Use FR2 approach with necessary adaptations on step size for spurious emissions (option1).

	Table 4: Transmitter unwanted emissions in the spurious domain
	Frequency range
	Emission Limit
ERP (≤ 1 GHz)
EIRP (> 1 GHz)
	Measurement Bandwidth

	30 MHz to 47 MHz
	-36 dBm
	100 kHz

	47 MHz to 74 MHz
	-54 dBm
	100 kHz

	74 MHz to 87,5 MHz
	-36 dBm
	100 kHz

	87,5 MHz to 118 MHz
	-54 dBm
	100 kHz

	118 MHz to 174 MHz
	-36 dBm
	100 kHz

	174 MHz to 230 MHz
	-54 dBm
	100 kHz

	230 MHz to 470 MHz
	-36 dBm
	100 kHz

	470 MHz to 694 MHz
	-54 dBm
	100 kHz

	694 MHz to 1 GHz
	-36 dBm
	100 kHz

	1 GHz to FL GHz
	-30 dBm
	1 MHz

	FH GHz to 142 GHz
	-30 dBm
	1 MHz


[bookmark: _Hlk68991258]Note: See ERC REC 74-01 [i.7].
Table 5: Receiver spurious emissions
	Frequency band
	Emission Limit
ERP (≤ 1 GHz)
EIRP (> 1 GHz)
	Measurement Bandwidth 

	30 MHz to 1 GHz
	-57 dBm
	100 kHz

	1 GHz to 142 GHz
	-47 dBm
	1 MHz


Note: Note: See ERC REC 74-01 [i.7].



Table 2-3: Step frequencies for 66-71GHz, and 57-71GHz with proposedΔfOBUE = 3500 MHz
	Operating band
	Fstep,1
	Fstep,2
	Fstep,3
	FDL,low
	FDL,high
	fOBUE
	WB
	Fstep,4
	Fstep,5
	Fstep,6

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

	n257
	18
	23.5
	25
	26.5
	29.5
	1.5
	3
	31
	32.5
	41.5

	n258
	18
	21
	22.75
	24.25
	27.5
	1.5
	3.25
	29
	30.75
	40.5

	 n259
	23.5
	35.5
	38
	39.5
	43.5
	1.5
	4
	45
	47.5
	59.5

	n260
	25
	34
	35.5
	37
	40
	1.5
	3
	41.5
	43
	52

	n261
	18
	25.5
	26
	27.5
	28.35
	1.5
	0.85
	29.85
	30.35
	38.35

	nxxx (lic)
	46
	61
	62.5
	66
	71
	3.5
	5
	74.5
	76
	91

	nyyy (unlic)
	18
	43
	53.5
	57
	71
	3.5
	14
	74.5
	85
	127




Receiver intermodulation
As per the WF [1], the agreements and remaining issues concerning receiver intermodulation are shown as below:
	1. The interferer levels for general receiver intermodulation for NR operation in 52.6 – 71 GHz range can be derived by applying an offset below the in-band blocking levels, unless technical concerns are identified with this approach by the next RAN4 meeting.
Further discuss interferer signal levels for receiver intermodulation.


The analyses of TR 38.817-2[4] show 8 dB offset below in-band blocking levels principles for FR2 are same with the relation between general blocking level and receiver intermodulation level in UTRA, E-UTRA, MSR(37.104), and NR FR1. So, the 8 dB offset below OTA in-band blocking levels principles for receiver intermodulation interferer level is a general principle, so it can be reused for 52.6-71GHz.
Proposal 4: Re-use the 8 dB offset below OTA in-band blocking levels for receiver intermodulation interferer level for 52.6-71GHz.

3. [bookmark: _GoBack]Conclusion
This contribution provides analysis on BS RX RF requirements for 52.6-71GHz. The following proposals and observations are concluded as follows:
Proposal 1：Existing G-FR2-A1-2 can be re-used for 100MHz/120kHz for ICS for 52.6-71GHz.
Proposal 2: To specifyΔfOOB = 3500 MHz for FDL,high – FDL,low > 4000 MHz for 52.6-71GHz.
Proposal 3: Use FR2 approach with necessary adaptations on step size for spurious emissions (option1).
Proposal 4: Re-use the 8 dB offset below OTA in-band blocking levels for receiver intermodulation interferer level for 52.6-71GHz.
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