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1 Introduction
Tx and Rx RF requirements for NR-V2X were discussed in last RAN4 meeting and most of the requirements were agreed in principle [1]. This contribution provides further consideration on some requirements which are not decided yet or need to be revisited.
2 Discussion
2.1 Tx requirements

2.1.1 Minimum output power
Minimum output power in last meeting was still agreed in brackets tentatively. 
Table 1: Minimum output power

	Channel bandwidth

(MHz)
	Minimum output power

(dBm)
	Measurement bandwidth

(MHz)

	10
	[-30]
	9.375

	20
	[-30]
	19.095

	40
	[-27]
	38.895


Compared to NR UE minimum output power requirement, the proposed values are relaxed a little bit, but it is aligned with the LTE V2X requirement and extended to 40MHz CBW. The reason of the change is to make IBE requirement testable considering the absolute power control tolerance as well as test system uncertainty. We think this kind of change is necessary, so we propose to keep the values and remove the brackets.
Proposal 1: It is proposed to remove the brackets for the minimum output power requirement.
2.2 Rx requirements
2.2.1  REFSENS

The V2X UE REFSENS is defined by the following equation: 

REFSENSV2X=kTB + SNRV2X +10log10(LCRB/NRB) +( NFV2X+ IM)
Where
-
kTB: Thermal noise level in units of dBm. -104 dBm, -101 dBm and -98dBm can be used for 10MHz, 20MHz and 40MHz V2X requirements, separately.
-
NF: 13 dB for LTE-V2X can be reused for NR-V2X.

-
IM: 2.5 dB is assumed.
So far the undetermined parameter is SNRV2X, here we propose to use -1dB SNR which is the same as NR to derive the REFSENS.
Based on the parameters, the calculated REFSENS for n47 are listed as below.

Table 1 REFSENS for NR-V

	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	10
MHz
(dBm)
	20
MHz
(dBm)
	30 MHz (dBm)
	40

MHz
(dBm)
	50
MHz
(dBm)
	Duplex Mode

	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
	
	


Proposal 2: It is proposed to define the REFSENS as in Table 1.

2.2.2 Maximum input level
Maximum input level now is put in a range for further evaluation. The maximum input level for Uu service actually reflects the DL signal from the BS side, which is CP-OFDM based signal for LTE. While for LTE-V2X, the maximum input signal comes from side link which is DFT-S-OFDM based signal. Due to the lower PAPR for the input signal, the requirement for LTE-V2X was increased by 3dB, i.e. -22dBm. However, for NR-V2X, the waveform is changed to CP-OFDM, thus the requirement should consider the difference of PAPR for the waveform. The proposed maximum input level for NR-V2X is -25dBm. 
Table 2.2.2-1: Maximum input level for V2X
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	
	
	
	10
MHz
	20
MHz
	40
MHz

	Power in Transmission Bandwidth Configuration
	dBm
	-25

	NOTE 1:
Reference measurement channel is FFS


Proposal 3: It is proposed to define the maximum input level as -25dBm for NR-V.
2.2.3 ACS

ACS and other Rx requirements are put in brackets in the TP for NR-V2X RF requirements. As seen below, the tables are referred to LTE specification, where 1.4MHz, 3MHz and 5MHz are still listed in the tables, which are not appropriate to be reused for NR-V2X requirements especially for the ITS band. 
Table 2.2.3-1: Adjacent channel selectivity for V2X
	
	
	Channel bandwidth

	Rx Parameter
	Units
	
	
	
	10
MHz
	
MHz
	20
MHz
	40 MHz

	ACS
	dB
	
	
	
	33.0
	
	27.0
	24.0


Table 2.2.3-2: Test parameters for Adjacent channel selectivity for V2X, Case 1

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	
	
	
	10 MHz
	
	20 MHz
	40 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	PREFSENS_V2X + 14 dB

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

	BWInterferer 
	MHz
	
	
	
	10
	
	10
	10

	FInterferer (offset)
	MHz
	
	
	
	10
/

-10
	
	15

/

-15
	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 V2X signal with 15 kHz SCS.


Table 2.2.3-3: Test parameters for Adjacent channel selectivity for V2X, Case 2

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	
	
	
	10 MHz
	
	20 MHz
	40 MHz

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

	PInterferer
	dBm
	-25

	BWInterferer 
	MHz
	
	
	
	10
	
	10
	10

	FInterferer (offset)
	MHz
	
	
	
	10
/

-10
	
	15

/

-15
	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 V2X signal with 15 kHz SCS.


For the interferer, similar to maximum input level requirement, since CP-OFDM rather than DFT-S-OFDM is considered for NR-V2X, the power of wanted signal shall be reduced by 3dB. In addition, for the ITS spectrum, it should be made clear that the interferer signal is an NR-V2X signal.
Proposal 4: It is proposed to accept the changes for NR-V ACS requirement.

2.2.4 Other Rx requirements
Similarly, the issues exist for ACS requirement, e.g. the channel BW and interferer signal type should be cleaned up for NR-V2X requirements.
Proposal 5: It is proposed to similar changes for other Rx requirements as those for ACS.

3 Conclusion

Some remaining requirements which are not determined or need to be revisited are discussed in this contribution. 

In preparation of the CR for NR V2X, the above mentioned requirements should be considered accordingly.

Proposal 1: It is proposed to remove the brackets for the minimum output power requirement.
Proposal 2: It is proposed to define the REFSENS as in Table 1.

Proposal 3: It is proposed to define the maximum input level as -25dBm for NR-V.

Proposal 4: It is proposed to accept the changes for NR-V ACS requirement.

Proposal 5: It is proposed to similar changes for other Rx requirements as those for ACS.

References
[1] R4-1916144
TP on general Tx/Rx requirements for NR V2X UE at licensed bands, LG Electronics
3GPP


_1634442445.unknown

_1634442446.unknown

