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1. Introduction

According to [1], the remaining issues on Rx RF requirements for NR V2X are captured in this paper.
2. Reference
[1]
R4-20xxxxx, Discussion on remaining issues on Rx RF requirements for NR V2X, CATT, RAN4#95-e.
3. Annex: TP on remaining issues on Rx RF requirements for NR V2X
==================================== Start of TP ========================================
9
Receiver characteristics 

9.1
NR V2X UE Rx requirements in FR1

When a NR V2X UE is TDM operating between NR SL and LTE SL at n47, the NR V2X UE need to satisfy the individual V2X Rx requirements of each RAT.

9.1.1
Reference sensitivity power level

The reference sensitivity power level REFSENS is the minimum mean power applied to the UE antenna connector at which the throughput shall meet or exceed 95% of the maximum throughput of the reference measurement channels.

The V2X UE REFSENS is defined by the following equation: 

REFSENSV2X=kTB + SNRV2X +10log10(LCRB*SCS*12/RX BW) +( NFV2X+ IM) – Diversity gain
Where
1. -
kTB: Thermal noise level is [-174dBm(kT) + 10*log10(RX BW)]dBm.
2. -
NF: Noise figure. 13 dB is used for LAA and can be reused for NR V2X requirements.
3. -
IM: 2.5 dB is assumed.
4. -
Target SNR: [-1] dB

5. -
Diversity gain: 3dB

The REFSENS requirements for NR V2X Bands (PC5) are in Table 9.1.1-1.

Table 9.1.1-1: Reference sensitivity for V2X Band (PC5)

	NR Operating band / SCS / Channel bandwidth / Duplex-mode

	V2X Band
	SCS

kHz
	10MHz

(dBm)
	20MHz

(dBm)
	30MHz

(dBm)
	40MHz

(dBm)
	Duplex Mode

	n38
	15
	[-92.8]
	[-89.8]
	
	[-86.6]
	TDD

	
	30
	[-93.1]
	[-90.0]
	
	[-86.7]
	

	
	60
	[-93.5]
	[-90.2]
	
	[-86.9]
	

	n47
	15
	[-92.8]
	[-89.7]
	[-87.9]
	[-86.6]
	HD

	
	30
	[-93.1]
	[-89.9]
	[-88.0]
	[-86.7]
	

	
	60
	[-93.5]
	[-90.1]
	[-88.1]
	[-86.9]
	


Table 9.1.1-2: Sidelink TX configuration for reference sensitivity of V2X Bands (PC5)

	NR operating Band / SCS/ Channel bandwidth / NRB / Duplex mode

	V2X Band
	SCS (kHz)
	10 MHz
(dBm)
	20 MHz
(dBm)
	30 MHz
(dBm)
	40 MHz
(dBm)
	Duplex Mode

	n38
	15
	[52]
	[106]
	
	[216
	TDD

	
	30
	[24]
	[51]
	
	[106]
	

	
	60
	[11]
	[24]
	
	[51]
	

	n47
	15
	[52]
	[106]
	[160] 
	[216]
	HD

	
	30
	[24]
	[51]
	[78]
	[106]
	

	
	60
	[11]
	[24]
	[38]
	[51]
	


9.1.2
Maximum input level

Maximum input level is defined as the maximum mean power received at the UE antenna port, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel.
For V2X, the requirement are defined for 10MHz, 20MHz, 30MHz and 40MHz. The parameters of reference measurement channel shall be changed according to the physical layer design specific to NR V2X UE in Table 8.1-1. 
Table 9.1.2-1: Maximum input level for V2X
	
	
	

	
	
	
	
	
	
	

	
	

	
	
	

	


	Rx Parameter
	Units 
	Channel bandwidth

	
	
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	-251
	-251
	-231
	-221

	
	
	-272
	-272
	-252
	-242

	NOTE 1:
Reference measurement channel is FFS for 64 QAM.
NOTE 2:
Reference measurement channel is FFS for 256 QAM.


[9.1.3
Adjacent Channel Selectivity (ACS)]

Adjacent Channel Selectivity (ACS) is a measure of a receiver's ability to receive an NR signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. 
ACS reflects the digital domain filter attenuation capability, which is model together with ACLR in ACIR. Based on PRR metric. In co-existence study, the existing NR ACS requirement  reuse for both NR UE to V2X UE and DSRC UE to V2X UE urban interference scenarios, PRR loss is less than 5%. Therefore, it is proposed that the same ACS values shall be kept unchanged for V2X UE at n47.
In licensed band, RAN4 shall reuse the same ACS values since there was legacy NR or LTE system.
As 10MHz is typical channel bandwidth used in the V2X band, the interferer bandwidth shall be used with 10MHz for NR V2X operating bands in Table 8.1-1. 
Table 9.1.3-1: Adjacent channel selectivity for V2X
	
	
	Channel bandwidth

	Rx Parameter
	Units
	1.4
MHz 
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	30 MHz
	40 MHz

	ACS
	dB
	
	
	
	33.0
	
	27.0
	25.5
	24.0


Table 9.1.3-2: Test parameters for Adjacent channel selectivity for V2X, Case 1

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	30 MHz
	40 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	PREFSENS_V2X + 14 dB

	PInterferer
	dBm
	
	
	
	REFSENS +45.5dB
	
	REFSENS +39.5dB
	REFSENS +38.0 dB
	REFSENS +36.5dB

	BWInterferer 
	MHz
	
	
	
	10
	
	10
	10
	10

	FInterferer (offset)
	MHz
	
	
	
	10
/

-10
	
	15

/

-15
	20

/

-20
	25

/

-25

	NOTE 1:
The interferer is QPSK modulated PUSCH containing data and reference symbols. Normal cyclic prefix is used.

NOTE 2:
The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to 
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MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with 15 kHz SCS.


Table 9.1.3-3: Test parameters for Adjacent channel selectivity for V2X, Case 2

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	30 MHz
	40 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	
	
	
	-56.5
	
	-50.5
	-49.0
	-47.5

	PInterferer
	dBm
	-25

	BWInterferer 
	MHz
	
	
	
	10
	
	10
	10
	10

	FInterferer (offset)
	MHz
	
	
	
	10
/

-10
	
	15

/

-15
	20
/

-20
	25

/

-25

	NOTE 1:
The interferer is QPSK modulated PUSCH containing data and reference symbols. Normal cyclic prefix is used.

NOTE 2:
The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to 
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MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with 15 kHz SCS.
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