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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN4#99e meeting, UE Rx RF requirements for SL enhancement were specified excluding REFSENS [1]. This contribution will provide our view on REFSENS for band n14. The corresponding TP on SL REFSENS is derived as given in Annex.
2. Discussion
In RAN4#99e meeting, REFSENS requirements for band n14 were unsettled due to the voice that REFSENS requirements should not be more stringent than those for Uu [2]. Actually, SL has a different situation with Uu for band n14. For band n14, it is observed that Uu REFSENS requirements are more relaxed (3dB higher) than those of other bands (e.g. band n1) as given in Table 1. The downlink operating band of band n14 does not have an adequately large separation (20MHz spacing) from uplink operating band so that REFSENS should be degraded to meet requirements. The relaxation is to compensate self-interference between uplink transmission and downlink reception within band n14.
Nevertheless, SL is operated in a manner of half duplex, i.e. no simultaneous SL transmission and SL reception is allowed. In such a case, there is no self-interference arising from simultaneous transmission and reception. No sensitivity degradation should be introduced. From this point of view, REFSENS for SL is generally more stringent than those for Uu in band n14 given the same Tx PRB configuration. 
Table 2 presents the proposed SL REFSENS for band n14. By comparing Table 1 and Table 2, it can be observed that SL REFSENS for band n14 (without degradation) are more relaxed than Uu REFSENS for band n1 (without degradation).
Table 1: Uu REFSENS for band n1and band n14
	Operating Band
	SCS kHz
	5
MHz
	10
MHz

	n1
	15
	-100.0
	-96.8

	
	30
	
	-97.1

	
	60
	
	

	…
	…
	…
	…

	n14
	15
	-97.0
	-93.8

	
	30
	
	-94.1

	
	60
	
	



Table 2: Proposed SL REFSENS for band n14
	V2X Band
	SCS (kHz)
	5 MHz
(dBm)
	10 MHz
(dBm)

	n14
	15
	-99.0
	-96.5

	
	30
	
	-96.1

	
	60
	
	



Observation 1: Uu REFSENS requirements of band n14 are more relaxed (3dB higher) than those of other bands (e.g. band n1). The downlink operating band of band n14 does not have an adequately large separation (20MHz spacing) from uplink operating band so that REFSENS should be degraded to compensate self-interference between uplink transmission and downlink reception within band n14.
Observation 2: SL REFSENS for band n14 (without degradation) are more relaxed than Uu REFSENS for band n1 (without degradation).
Based on above, it is proposed to adopt the principle defined in TR 38.886 and to specify SL REFSENS for band n14 in Table 3.
	The SL enhancement 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 is equal to or less than 24RBs, 0.5dB additional relaxation is allowed.
-	Target SNR: -0.5 dB
-	Diversity gain: 3dB



Given the equation, SL REFSENS for band n14 are calculated as below:
Table 3: Reference sensitivity for NR SL enhancement (PC5)
	NR Operating band / SCS / Channel bandwidth / Duplex-mode

	V2X Band
	SCS
kHz
	5MHz
(dBm)
	10MHz
(dBm)
	20MHz
(dBm)
	30MHz
(dBm)
	40MHz
(dBm)
	Duplex Mode

	n14
	15
	TBD-99.0
	TBD-96.5
	
	
	
	FDD

	
	30
	
	TBD-96.1
	
	
	
	

	
	60
	
	
	
	
	
	



Proposal 1: To adopt the principle defined in TR 38.886 and to specify SL REFSENS for band n14 in Table 3.
3. Conclusion
This contribution mainly discusses SL REFSENS requirements in band n14. The following observations and proposal are derived:
Observation 1: Uu REFSENS requirements of band n14 are more relaxed (3dB higher) than those of other bands (e.g. band n1). The downlink operating band of band n14 does not have an adequately large separation (20MHz spacing) from uplink operating band so that REFSENS should be degraded to compensate self-interference between uplink transmission and downlink reception within band n14.
Observation 2: SL REFSENS for band n14 (without degradation) are more relaxed than Uu REFSENS for band n1 (without degradation).
Proposal 1: To adopt the principle defined in TR 38.886 and to specify SL REFSENS for band n14 in Table 3.
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5. Annex
[bookmark: _Toc389726260][bookmark: _Toc389726498][bookmark: _Toc389726706][bookmark: _Toc408410550][bookmark: _Toc424910910][bookmark: _Toc436345279]***********************************Start of the TP************************************
[bookmark: _Toc36034825][bookmark: _Toc42537425][bookmark: _Toc46356490][bookmark: _Toc52566404][bookmark: _Toc63322672]8.2 SL enhancement UE Rx requirements
[bookmark: _Toc463997783][bookmark: _Toc36034826][bookmark: _Toc42537426][bookmark: _Toc46356491][bookmark: _Toc52566405]8.2.1 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 SL enhancement 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 is equal to or less than 24RBs, 0.5dB additional relaxation is allowed.
-	Target SNR: -0.5 dB
-	Diversity gain: 3dB
The REFSENS requirements for NR SL enhancement are specified in Table 8.2.1-1.
Table 8.2.1-1: Reference sensitivity for NR SL enhancement (PC5)
	NR Operating band / SCS / Channel bandwidth / Duplex-mode

	V2X Band
	SCS
kHz
	5MHz
(dBm)
	10MHz
(dBm)
	20MHz
(dBm)
	30MHz
(dBm)
	40MHz
(dBm)
	Duplex Mode

	n14
	15
	TBD-99.0
	TBD-96.5
	
	
	
	FDD

	
	30
	
	TBD-96.1
	
	
	
	

	
	60
	
	
	
	
	
	



Table 8.2.1-2: Sidelink TX configuration for reference sensitivity for NR SL enhancement (PC5)
	NR operating Band / SCS/ Channel bandwidth / NRB / Duplex mode

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

	n14
	15
	25
	50
	
	
	
	FDD

	
	30
	
	24
	
	
	
	

	
	60
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