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1. Introduction
In RAN#90-e, the revised WID on Extending current NR operation to 71GHz was approved. The main objectives for RAN4 core specification in revised WID [1] are shown as follows:
	· Core specifications for UE, gNB and RRM requirements [RAN4]:
· Specify new band(s) for the frequency range from 52.6GHz-71GHz. The band(s) definition should include UL/DL operation and excludes ITS spectrum in this frequency range.
· Specify gNB and UE RF core requirements for the band(s) in the above frequency range, including a limited set of example band combinations (see Note 1). 
· Specify RRM/RLM/BM core requirements.


In this contribution, we provide our views on BS RX RF requirements for 52.6-71GHz for licensed operation.

2. Discussion
OTA reference sensitivity level
For FR2, OTA reference sensitivity level (EISREFSENS) was defined for all CBW/SCSs, and OTA reference sensitivity level (EISREFSENS) was defined based on EISREFSENS_50M declared by vendor. The EISREFSENS_50M declared range was calculated according to the following equation, 
EISREFSENS_50M = -174dBm +10*log10(66*12*60*1000)+NF+2+(-1.1)-G.
For 52.6-71GHz, Items to be completed are the following:
1) Define FRC for REFSENS for supported SCS for 52.6-71GHz;
2) Simulate required SNR for REFSENS FRC;
3) Confirm frequency specific NF assumptions;
4) Determine low antenna gain case and high antenna gain case for 52.6-71GHz.
For FRC for REFSENS, the 120kHz, 480kHz and 960kHz SCS was discussed for 52.6-71GHz in RAN1, since FRCs for 120kHz SCS/ 50MHz CBW and 120kHz SCS/100MHz CBW were defined for FR2, so there is no need to define new FRC for 120kHz SCS for 52.6-71GHz. For 480kHz and 960kHz SCS, there is only need to define FRCs for the minimum CBW, and other CBWs can use minimum CBW’s FRCs. The MCS index 4 and target coding rate = 308/1024 for FR2 FRC can be reused for 52.6-71GHz.

For simulation assumptions for REFSENS FRC, the following simulation assumptions for FR2 [3] such as 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 PTRS REs can be as a starting point for discussion.
For NF assumptions, the noise figure for the receiver will increase as the frequency increases, referring to the noise figure range for 52.6-71GHz in TR38.808 [4] and NF assumptions for 45GHz (37 – 52.6 GHz) in TR 38.817-2 [5] listed in below table 2-1. So [13] dB is proposed as NF assumption for 52.6-71GHz for receiver requirement.
Table 2-1: Noise Figure values for receiver requirement in TR 38.817-2
	Frequency range
	30 GHz 
(24.25 – 33.4 GHz)
	45GHz 
(37 – 52.6 GHz)
	60GHz
(52.6– 71 GHz)

	BS
	10 dB
	12 dB
	[13]



Observation 1: [13] dB can be considered as NF assumption for 52.6-71GHz for receiver requirement.
For antenna gain case and high antenna gain case for 52.6 -71GHz, as the noise figure is larger than 45GHz, the antenna gain required to maintain the same OTA REFSENS value for same coverage is larger than 45GHz. Referring to G assumptions for 45GHz listed in below table 2-2, since the above assumed noise figure is increased by 1dB relative to 45GHz, so the antenna gain needs to be increased by 1dB relative to 45GHz.
Table 2-2: G assumptions for calculating OTA REFSENS range in TR 38.817-2
	BS class
	G

	
	30 GHz 
(24.25 – 33.4 GHz)
	45GHz 
(37 – 52.6 GHz)
	60GHz
(52.6– 71 GHz)

	WA
	10 to 33 dBi
	12 to 35 dBi
	[13 to 36] dBi

	MR
	[5 to 28] dBi
	[7 to 30] dBi
	[8 to 31] dBi

	LA
	0 to 23 dBi
	2 to 25 dBi
	[3 to 26] dBi


Observation 2: Antenna gain assumption for 52.6-71GHz can be considered to be increased by 1dB relative to 45GHz.

OTA ACS
ACS interference level depends on the required ACS for co-existence by co-existence simulation. So need to decide the required ACS for co-existence by co-existence simulation.
Proposal 1: To decide the required ACS for co-existence by co-existence simulation.

OTA In-band blocking
OTA blocking interference levels are based on statistical analysis of likely power levels in simulated networks. 
For FR2, simulations suggested that the blocking signal is typically 33dB above the reference sensitivity level. 
For 52.6-71 GHz, the scheduling and beam management can be different from FR2, so the likelihood of blocking occurring may be different. So need to decide in-band blocking interference level by simulation. 
Proposal 2: To decide in-band blocking interference level by the simulation. 

From Table 7.5.2.4.2-1 of TS 38.141-2, the measurement step size for FR2 interferer signal step size for OTA in-band blocking and OTA out-of-band blocking varied with minimum supported BS channel bandwidth.
	Table 7.5.2.4.2-1: FR2 Interferer signal step size
	Minimum supported BS channel bandwidth (MHz)
	Measurement
step size
(MHz)

	50
	15

	100
	30

	200
	60

	400
	60






The minimum supported BS channel bandwidth for 52.6-71GHz will be larger than 400MHz, such as 800MHz, and 1.6GHz.  120 MHz can be considered as measurement step size for interferer signal step size for 800MHz and 1600MHz.
 Observation 3: 120 MHz can be considered as measurement step size for interferer signal step size for 800MHz and 1600MHz CBW for OTA in-band blocking and OTA out-of-band blocking. 

OTA out-of-band blocking
For FR2, the interferer level is based on the aggressors in the same geographical area; the interfering field strength is based on the following constructed interference scenario assumption:
The aggressor out of band BS is considered to have a total power of 29 dBm, an antenna gain of 26 dBi hence an EIRP in the main beam of 55 dBm. As the beam has high gain and is pointed at UE's on the ground then when considering the interference at a victim BS there is a down tilt loss (LDT) of 13 dB is considered.
With the interferer at a distance (d) of 200 m this gives interfering field strength of:

For 52.6-71GHz, the similar interference scenario assumptions with FR2 can be reused, so the down tilt loss (LDT) of 13 dB  and 200m interferer distance for FR2 can be reused for 52.6-71GHz. Meanwhile the BSs with 40 - 60 dBm EIRP are considered for 52.6-71GHz in TR 38.808. It can be kept that the 55 dBm is assumed EIRP of the aggressor out of band BS. So interfering field strength for FR2 can be reused.
Observation 4: Reusing interfering field strength for FR2 for OTA out-of-band blocking can be considered as starting point.

OTA receiver intermodulation
The blocking requirements capture the selectivity of the receiver, whilst the receiver intermodulation given the two interferers condition would capture the linearity of the receiver. 
For FR2, the simulations demonstrated that for 1% RX IM probability, the RX IM interferer levels are around 8-10dB lower than the in-band blocking level, so, the interferer levels for general receiver intermodulation were derived by applying an offset of 8 dB below OTA in-band blocking levels. The analyses of TR 38.817-2[5] also show 8 dB 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. 
For 52.6-71GHz, the 8 dB below OTA in-band blocking levels principles for RX IM interferer level for FR2 can be reused.
Observation 5: Reusing 8 dB below OTA in-band blocking levels principles for RX IM interferer level for FR2 can be considered as starting point.

OTA in-channel selectivity
For FR2, the required ICS is agreed as 14dBc for all BS type, which is decided based on simulation results for IoT level for InH and Dense Urban at 30GHz, 45GHz, and 70GHz.  The 14dBc is not varied with frequency range. For 52.6-71GHz, 14dBc required ICS can be reused for 52.6-71GHz for all BS type.
Items to be completed are the following:
1) Define FRC for ICS for supported SCS for 52.6-71GHz;
2) Simulate required SNR for ICS FRC;
[bookmark: _GoBack]For FRC for ICS, the 120kHz, 480kHz and 960kHz SCS are discussed for 52.6-71GHz in RAN1, since FRCs for 120kHz SCS/ 50MHz CBW and 120kHz SCS/100MHz CBW were defined for FR2, so there is no need to define new FRC for 120kHz SCS for 52.6-71GHz. For 480kHz and 960kHz SCS, there is only need to define FRCs for the minimum CBW, and other CBWs can use minimum CBW’s FRCs. The MCS index 4 and target coding rate = 308/1024 for FR2 FRC can be reused for 52.6-71GHz. And simulation assumptions for ICS FRC can be same with simulation assumptions for REFSENS FRC.
Observation 6: 14dBc required ICS can be considered to be reused for 52.6-71GHz for all BS type.

3. Conclusion
This contribution provides analysis on BS RX RF requirements for 52.6-71GHz for licensed operation. The following proposals and observations are concluded as follows:
Observation 1: [13] dB can be considered as NF assumption for 52.6-71GHz for receiver requirement.
Observation 2: Antenna gain assumption for 52.6-71GHz can be considered to be increased by 1dB relative to 45GHz.
Proposal 1: To decide the required ACS for co-existence by co-existence simulation.
Proposal 2: To decide in-band blocking interference level by the simulation. 
Observation 3: 120 MHz can be considered as measurement step size for interferer signal step size for 800MHz and 1600MHz CBW for OTA in-band blocking and OTA out-of-band blocking. 
Observation 4: Reusing interfering field strength for FR2 for OTA out-of-band blocking can be considered as starting point.
Observation 5: Reusing 8 dB below OTA in-band blocking levels principles for RX IM interferer level for FR2 can be considered as starting point.
Observation 6: 14dBc required ICS can be considered to be reused for 52.6-71GHz for all BS type.
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