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1. Introduction
Rel-18 NR SL evolution WI was approved with latest WID in [1] and the work in RAN4 starts from this meeting. In this paper, the RF impacts will be discussed.
2. Discussion
2.1 Refsens
In current specification, the REFSENS of NR-U and NR V2X are different in the RB configurations and RMCs. 

[bookmark: _Hlk131513806]NR-U has reused the RMC of NR single CC, and with same RB configuration of NR single CC without considering the NR-U interlaced RB allocation feature or intraCellGuardBandsDL-List configurations. In other words, the REFSENS requirement is defined with no intra-cell guard bands in DL, and UL configuration is with all sub-bands and all RB’s fully allocated using DFT-S-OFDM [2]. In this case, the NR-U has no difference from the NR single CC.

Observation 1:   NR-U REFSENS has no difference from the NR single CC, considering there is no intra-cell guard bands in DL and the UL configuration is with all sub-bands and all RB’s fully allocated.
[bookmark: _Hlk131513986]On the contrary, NR V2X has defined specific RMCs [6][7] for Rx requirements considering the sub-channel size restrictions. With that, NR V2X also used specific SNR assumptions, and NF in REFSENS calculation according to [3][8]:

	The V2X UE REFSENS is defined by the following equation: 
REFSENSV2X = kTB + SNRV2X +10log10(LCRB*SCS*12/RX_BW) +( NFV2X+ IM) – Diversity gain
Where
-	kTB: Thermal noise level is [-174dBm(kT) + 10*log10(RX BW)] dBm.
-	NF: Noise figure. 13 dB is used for LAA and can be reused for NR V2X requirements. Assumed NF is 9dB < 3GHz, NF is 10dB>= 3GHz (e.g B42, n77, n78, n79…) at licensed bands at FR1.
-	IM: 2.5 dB is assumed. When the number of RB size equal to or less than 24RBs, 0.5dB additional relaxation is allowed.
-	Target SNR: -0.5 dB
-	Diversity gain: 3dB



And it was clarified in [4] that the REFSENS is defined at the UE antenna connector without considering the external components.

Observation 2:   NR V2X has defined specific RMCs and SL Tx RB configurations for Rx requirements which considered the sub-channel size restrictions.
Therefore, SL-U should follow NR V2X principles in RB configurations, RMCs, and other REFSENS calculation assumptions like SNR and NF to derive the final results.

The RB allocations need to consider the number of subchannels and subchannel size, the NRB values to be used in the spec for RF requirements should be as large as possible as long as it does not exceed the NRB values of Uu for supported CBWs [5]. In 38.331, the subchannel size is as following figure. The proposed max RB configurations for CBW 60MHz, 80MHz, and 100MHz are as shown in table 1.
[image: ]

Proposal 1:         The SL Tx RB configurations in table 1 are adopted for SL-U REFSENS, especially the RB configurations for 60MHz, 80MHz and 100MHz CBW which are new for SL.
Table 1 SL Tx RB configurations for SL-U REFSENS
	
	
	NR band / SCS / Channel bandwidth / Duplex mode

	NR SL-U Band
	SCS kHz
	20MHz
	40MHz
	60MHz
	80MHz
	100MHz
	Duplex Mode

	n46
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	100
	135
	

	n96
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	100
	135
	

	n102
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	100
	135
	



The corresponding REFSENS are as shown in table 2.

Proposal 2:         The SL-U REFSENS are adopted in Table 2.
Table 2 REFSENS for SL-U
	NR SL-U Band
	SCS kHz
	Channel bandwidth / PREFSENS_V2X (dBm)

	
	
	20MHz
	40MHz
	60MHz
	80MHz
	100MHz
	Duplex Mode

	n46
	15
	-89.2
	-86.1
	
	
	
	HD

	
	30
	-89.4
	-86.2
	-84.4
	-83.1
	-82.1
	

	
	60
	-89.6
	-86.4
	-84.6
	-83.4
	-82.1
	

	n96
	15
	-89.2
	-86.1
	
	
	
	HD

	
	30
	-89.4
	-86.2
	-84.4
	-83.1
	-82.1
	

	
	60
	-89.6
	-86.4
	-84.6
	-83.4
	-82.1
	

	n102
	15
	-89.2
	-86.1
	
	
	
	HD

	
	30
	-89.4
	-86.2
	-84.4
	-83.1
	-82.1
	

	
	60
	-89.6
	-86.4
	-84.6
	-83.4
	-82.1
	



2.2 Max input level
In current specification, there is no specific max input level requirement for NR-U which can be interpreted as same requirement as NR single CC. And the NR V2X use same requirement as NR single CC also [9], but with NR V2X RMCs.

For SL-U, the NR V2X max input level can be reused.

Observation 3:   NR V2X and NR-U both reuse the NR single CC max input level, and NR V2X apply specific RMCs.
Proposal 3:         SL-U max input level reuse NR V2X requirements.
2.3 ACS
In NR single CC, the ACS was defined with two test configurations, i.e. case1 and case2, and they were further distinguished with two frequency ranges, one is for bands below 2.7GHz, and the other is for bands above 3.3GHz. In NR V2X, it was intended to follow the same requirements as NR single CC which can be found with the description in TR38.886 [8], copied below:

“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.”
However, in the spec, the ACS for NR V2X is as below figure 1 which is same as the ACS requirement for NR single CC with frequencies below 2.7GHz. Considering the band n47 is above 3.3GHz, the ACS requirement seems missing in current spec.
[image: ]
Figure 1 ACS for NR V2X in 38.101-1

Observation 4:   NR V2X ACS requirement for bands above 3.3GHz, especially for n47, is missing in the spec which need to be introduced in the maintenance.
Proposal 4:         Introduce the NR V2X ACS requirement for bands above 3.3GHz, especially for n47, as maintenance.
The ACS for NR-U was defined for bands above 3.3GHz considering the unlicensed bands of n46, n96, n102 are all high bands currently. However, the requirement format is different from NR single CC which can be found below in figure 2, i.e. the ACS is adjusted according to the CBW while the NR single CC is fixed as 33dB for bands above 3.3GHz. The ACS requirement has been extensively discussed in NR-U WI with various view considering the difference of ACLR, ACIR impacts, and comparison with WIFI system, and coexistence with LAA, the final value is a compromised outcome [2][10-13]. 
[image: ]
Figure 2 ACS for NR-U in 38.101-1
And for the testing configurations, the case2 in NR single CC was not defined with considerations of deployment scenarios [14] or case2 in reality is similar to case1 in NR-U [11].

When SL-U works in unlicensed bands, the coexistence with other systems like WIFI, LAA and NR-U need to be considered, and the current requirements for NR-U can be reused to achieve similar protection levels.

Proposal 5:         Reuse NR-U ACS requirements and test configurations with NR V2X RMC for SL-U to get similar coexistence results.
2.4 IBB
NR V2X reused the IBB requirements of LTE V2X with test configurations of NR single CC. The NR-U IBB requirements were defined referring to the LAA system and the 20MHz channel allocation in unlicensed spectrum [15].
For SL-U, similar as ACS the IBB requirements are more relevant to the NR-U, the requirements can be reused.
[image: ]
Figure 3 IBB requirement for NR V2X
[image: ]
Figure 4 IBB requirement for NR-U

Proposal 6:         Reuse NR-U IBB requirements and test configurations with NR V2X RMC for SL-U.
2.5 OBB/Spurious response
Similar as IBB, the OOB of NR-U can be reused for SL-U.

Proposal 7:         Reuse NR-U OBB and Spurious response requirements and test configurations with NR V2X RMC for SL-U.
2.6 NBB
Narrow band blocking was introduced in NR single CC to mimic the potential interference coming from narrow band systems, but such system is not existing in the targeting unlicensed spectrum therefore the NBB is not introduced in NR-U, neither is needed in SL-U.
Proposal 8:         Narrow band blocking is not introduced for SL-U.
2.7 Wide band intermodulation
NR V2X reused the intermodulation requirement of LTE V2X. And NR-U is different from NR V2X in interferer BW and location. With the above other Rx requirements reusing NR-U requirements, the wide band intermodulation requirements and configurations of NR-U is proposed also to be reused for SL-U.
[image: ]
Figure 5 Wide band intermodulation requirement for NR V2X
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[bookmark: _Hlk131536005]Figure 6 Wide band intermodulation requirement for NR-U

Proposal 9:         Reuse NR-U Wide band intermodulation requirement and test configuration with NR V2X RMC for SL-U.

3. Conclusions
[bookmark: _Hlk125811723]In this contribution, the Rel-18 NR SL evolution Rx requirements for single CC are analysed and got the following observations and proposals.
Observation 1:   NR-U REFSENS has no difference from the NR single CC, considering there is no intra-cell guard bands in DL and the UL configuration is with all sub-bands and all RB’s fully allocated.
Observation 2:   NR V2X has defined specific RMCs and SL Tx RB configurations for Rx requirements which considered the sub-channel size restrictions.
Proposal 1:         The SL Tx RB configurations in table 1 are adopted for SL-U REFSENS, especially the RB configurations for 60MHz, 80MHz and 100MHz CBW which are new for SL.
Proposal 2:         The SL-U REFSENS are adopted in Table 2.
Observation 3:   NR V2X and NR-U both reuse the NR single CC max input level, and NR V2X apply specific RMCs.
Proposal 3:         SL-U max input level reuse NR V2X requirements.
Observation 4:   NR V2X ACS requirement for bands above 3.3GHz, especially for n47, is missing in the spec which need to be introduced in the maintenance.
Proposal 4:         Introduce the NR V2X ACS requirement for bands above 3.3GHz, especially for n47, as maintenance.
Proposal 5:         Reuse NR-U ACS requirements and test configurations with NR V2X RMC for SL-U to get similar coexistence results.
Proposal 6:         Reuse NR-U IBB requirements and test configurations with NR V2X RMC for SL-U.
Proposal 7:         Reuse NR-U OBB and Spurious response requirements and test configurations with NR V2X RMC for SL-U.
Proposal 8:         Narrow band blocking is not introduced for SL-U.
Proposal 9:         Reuse NR-U Wide band intermodulation requirement and test configuration with NR V2X RMC for SL-U.
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Table 7.5E.1-1: Adjacent channel selectivity for NR V2X

RX parameter Units Channel bandwidth
5 MHz' 10 MHz 20 MHz 30 MHz 40 MHz
ACS dB 33.0 33.0 27.0 25.5 24.0

NOTE 1: The CBW is only applicable for PS UE in n14.
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Table 7.5F.1-1: ACS for shared spectrum channel access bands

RX parameter Units Channel bandwidth
20, 40, 60, 80, 100 MHz
ACS dB 24 — 1010g10(BW channel /20)
NOTE1: ACS value is rounded to the next higher 0.5dB value
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Table 7.6E.2.1-1: In-band blocking parameters for NR V2X

RX parameter Units Channel bandwidth
10 MHz 20 MHz 30 MHz 40 MHz
Power in transmission bandwidth dBm Prersens_vzx + channel bandwidth specific value below
configuration
dB 6 9 11 12

BWinterferer MHz 10

Fioffset, case 1 MHz 15

Foffset, case 2 MHz 25

NOTE 1: The interferer is QPSK modulated PUSCH containing data and reference symbols. Normal
cyclic prefix is used.
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Table 7.6F.2.1-1: In-band blocking parameters for shared access bands

RX parameter Units Channel bandwidth
20, 40, 60, 80, 100 MHz

Power in dBm REFSENS + 9 dB + 10log10(BWchannel /20) dB
transmission
bandwidth
configuration
BWinterferer MHz 20
Floffset, case 1 MHz 30
Floffset, case 2 MHz 250
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Table 7.8E.2-1: Wide band intermodulation parameters for NR V2X

NR band Rx parameter Units Channel bandwidth
10 MHz 20 MHz 30 MHz 40 MHz
n38, n47 Power in Transmission dBm | Prersens vax + channel bandwidth specific value below
Bandwidth Configuration dB 9 11 12
Pinterferer 1 (CW) dBm -46
Pinterferer 2 (Modulated) dBm -46
BWinterterer 2 MHz 10MHz
Fintertorer 1 (Offset) MHz “BW/2 - 15
!
+BW/2 + 15
Finterferer 2 (Offset) MHz 2 * Finterferer 1
NOTE 1: Reference measurement channel is A.7.2

NOTE 2: The interferer is QPSK modulated PUSCH containing data and reference symbols. Normal cyclic

prefix is used.
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Table 7.8F.2-1: Wide band intermodulation parameters for shared spectrum channel access

Rx parameter Units Channel bandwidth
20, 40, 60, 80, 100 MHz
Pw in Transmission dBm REFSENS + 9 dB + 10log10(BWchannel /20) dB
Bandwidth configuration,
per CC
Pinterferer 1 (CW) dBm -46
Phnterferer 2 (Modulated) dBm -46
BWinterferer 2 MHz 20
Finterterer 1 (Offset) MHz -BW/2 — 30 / +BW/2 + 30
Finterterer 2 (Offset) MHz 2*Finterferer 1
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SL-ResourcePool-rl6 ::= SEQUENCE {

51-PSCCH-Config-rl6 SetupRelease { SL-PSCCH-Config-rl6 }
51-PSSCH-Config-r16 SetupRelease { SL-PSSCH-Config-rl6 }
S1-PSECH-Config-rl6 SetupRelease { SL-PSFCH-Config-rl6 }

s1-SyncAllowed-rl6 SL-SyncAllowed-rl6
S1-SubchannelSize-r1c ENUMERATED {nl0, nl2, nlb, n20, n25, n50, n75, nl00]
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