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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 MPR and A-MPR
In last RAN4 meeting, only some of the simulation assumptions were agreed for UE MPR and A-MPR requirements. As discussed during the meeting, companies think that some inputs based on RAN1 decision on detailed physical channel design of SL are still needed. According the latest RAN1 progress, the agreements relative to MPR/AMPR are list as bellow:

· waveform
· R-16 NR sidelink support CP-OFDM only [RAN1#96].
· Structure

· Regarding PSCCH / PSSCH multiplexing, at least option 3 is supported for CP-OFDM [RAN1#95].

· Modulation order
· QPSK is used for PSCCH [RAN1#96b].

· 256QAM is supported for PSSCH transmission [RAN1#98b].
· DMRS
· Rel-15 NR PDCCH DMRS pattern is reused for PSCCH DMRS pattern [RAN1#98b].

· Rel-15 PDSCH DMRS Configuration type 1 and/or type 2 are reused for frequency-domain pattern of PSSCH DMRS [97].

· (Pre-)configuration of one or more PSSCH DMRS pattern(s) in time domain per a resource pool is supported[RAN1#98].

The DMRS part is still under discussion in RAN1, most likely it will be concluded in next meeting. To speed up the evaluation, companies can provide the simulation results based on their own selected configuration and further revisit the results once it is settled down in RAN1. 
In addition, though the A-MPR requirements for NR-V2X are not defined yet, attention should be paid for one specific issue identified recently for LTE-V2X [2].

	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	47
	Frequency range
	5815-5855
	-30 EIRP
	1
	38,43

	NOTE 38:
Applicable when NS_33 or NS_34 is configured by the pre-configured radio parameters.
NOTE 43:
The EIRP requirement is converted to conducted requirement depend on the supported post antenna connector gain Gpost connector declared by the UE following the principle described in annex I.


To meet -30dBm/MHz EIRP immediately outside from the edge of frequency 5855MHz, more power backoff is needed to fulfill the requirement. 
2.1.2 Minimum output power
Minimum output power in last meeting was 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.
2.1.3 Spurious emission band UE co-existence
For the UE co-existence spurious emission on 5815-5855MHz, -30dBm EIRP is required immediately from the edge of the LTE-V channel. The measurement accuracy needs narrower RBW while the MBW is kept unchanged.

For the UE co-existence spurious emission on 5815-5855MHz, define RBW as 10% of MBW and the measurement results shall be integrated to the MBW. Sweep time for spurious emission on 5815-5855MHz shall be considered as well to align with the changes for LTE V2X. 
	NR Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	…
	
	
	
	
	
	
	

	n47
	E-UTRA Band 1, 3, 5, 7, 8, 22, 26, 28, 34, 39, 40, 41, 42, 44, 45, 65, 68, 72, 73
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	NR Band n77, n78, n79
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	5925
	-
	5950
	-30 EIRP
	1
	1,2,3

	
	Frequency range
	5815
	-
	5855
	-30 EIRP
	1
	1,3,4

	NOTE 1:
Applicable when NS_33 or NS_34 is configured by the pre-configured radio parameters.
NOTE 2:
In the frequency range x-5950MHz, SE requirement of -30dBm/MHz should be applied; where x = max (5925, fc + 15), where fc is the channel centre frequency.
NOTE 3:
The EIRP requirement is converted to conducted requirement depend on the supported post antenna connector gain Gpost connector declared by the UE following the principle described in annex I.
NOTE 4:  Resolution BW is 10% of the measurement BW and the result should be integrated to achieve the measurement bandwidth. The sweep time shall be set larger than (symbol length)*(number of points in sweep) to improve the measurement accuracy.


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.
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


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.
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.
3 Conclusion

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

We see some requirements are still waiting for the inputs from RAN1 physical layer design, and some should be corrected which are misaligned with LTE-V2X or NR requirements. 
More efforts are needed to have a set of stable baseline requirements for NR-V2X.
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