Page 1

3GPP TSG-RAN WG4 Meeting # 99-e	      	                       R4-2107865
Electronic Meeting, May. 19-27, 2021

Title: 	TP on UE Rx RF requirements for NR SL enhancement
Source: 	CATT
Agenda item:	9.14.4.2
[bookmark: DocumentFor]Document for:	Approval
1. Introduction
With the introduction of band n14 for NR SL enhancement, the UE Rx RF requirements should be studied, including REFSENS, maximum input level, ACS, blocking, spurious response and intermodulation. The corresponding TP for TR 38.785 is derived as below.
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[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
	TBD
	
	
	
	FDD

	
	30
	
	TBD
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	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
	
	
	
	
	
	



[bookmark: _Toc463997784][bookmark: _Toc36034827][bookmark: _Toc42537427][bookmark: _Toc46356492][bookmark: _Toc52566406]8.2.2 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. The maximum input levels for NR SL enhancement are specified in Table 8.2.2-1.
Table 8.2.2-1: Maximum input level for  NR SL enhancement
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	5 MHz
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	-251
	-251
	
	
	

	
	
	-272
	-272
	
	
	

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



[bookmark: _Toc463997785][bookmark: _Toc36034828][bookmark: _Toc42537428][bookmark: _Toc46356493][bookmark: _Toc52566407]8.2.3 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. 
Table 8.2.3-1: Adjacent channel selectivity for NR SL enhancement
	
	Channel bandwidth

	RX parameters
	Units
	5 MHz
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	ACS
	dB
	33.0
	33.0
	
	
	



Table 8.2.3-2: Test parameters for Adjacent channel selectivity for NR SL enhancement, Case 1
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	5 MHz
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	PREFSENS_V2X + 14 dB

	PInterferer
	dBm
	REFSENS +45.5dB
	REFSENS +45.5dB
	
	
	

	BWInterferer
	MHz
	5
	5
	
	
	

	FInterferer (offset)
	MHz
	5.0
/
-5.0
	7.5
/
-7.5
	
	
	

	NOTE 1:	The interferer is QPSK modulated PSSCH 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 MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with 15 kHz SCS.



Table 8.2.3-3: Test parameters for Adjacent channel selectivity for NR SL enhancement, Case 2
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	5 MHz
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	-56.5
	-56.5
	
	
	

	PInterferer
	dBm
	-25

	BWInterferer
	MHz
	5
	5
	
	
	

	FInterferer (offset)
	MHz
	5.0
/
-5.0
	7.5
/
-7.5
	
	
	

	NOTE 1:	The interferer is QPSK modulated PSSCH 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 MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with 15 kHz SCS.



[bookmark: _Toc463997786][bookmark: _Toc36034829][bookmark: _Toc42537429][bookmark: _Toc46356494][bookmark: _Toc52566408]8.2.4 Blocking characteristics
[bookmark: _Toc463997787][bookmark: _Toc36034830][bookmark: _Toc42537430][bookmark: _Toc46356495][bookmark: _Toc52566409]8.2.4.1 In-band blocking
For NR SL enhancement, RAN4 reuse the in-band blocking requirements for NR Uu as shown in Table 8.2.4.1-1 and Table 8.2.4.1-2.
Table 8.2.4.1-1: In band blocking parameters for NR SL enhancement
	RX parameter
	Units
	Channel bandwidth

	
	
	5 MHz
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	Power in transmission bandwidth configuration
	dBm
	PREFSENS_V2X + channel bandwidth specific value below

	
	dB
	6
	6
	
	
	

	BWinterferer
	MHz
	5

	FIoffset, case 1
	MHz
	7.5

	FIoffset, case 2
	MHz
	12.5

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



Table 8.2.4.1-2: In-band blocking for NR SL enhancement
	NR
band
	Parameter
	Unit
	Case 1
	Case 2

	n14
	PInterferer
	dBm
	-56
	-44

	
	FInterferer (offset)
	MHz
	-BW/2 – FIoffset,case 1
&
BW/2 + FIoffset,case 1
	≤-BW/2 – FIoffset,case 2
&
≥BW/2 + FIoffset,case 2

	
	FInterferer
	MHz
	NOTE 2
	FDL_low – 15
to
FDL_high + 15

	NOTE 1:	For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band.
NOTE 2:	For each carrier frequency the requirement is valid for two frequencies: 
a. the carrier frequency -BW/2 - FIoffset, case 1 and
b. the carrier frequency +BW/2 + FIoffset, case 1
NOTE 3:	FInterferer range values for unwanted modulated interfering signal are interferer center frequencies 

NOTE 4:	The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with 15 kHz SCS.



[bookmark: _Toc463997788][bookmark: _Toc36034831][bookmark: _Toc42537431][bookmark: _Toc46356496][bookmark: _Toc52566410]8.2.4.2 Out-of-band blocking
Out-of-band band blocking in existing specification for licensed bands is defined for an unwanted CW interfering signal falling more than 30 MHz below or above the UE receive band. For the first 15 MHz below or above the UE receive band the appropriate in-band blocking or adjacent channel selectivity shall be applied.
For NR SL enhancement, RAN4 reuse the out-of-band blocking requirements for NR Uu as shown in Table 8.2.4.2-1 and Table 8.2.4.2-2.
Table 8.2.4.2-1: Out-of-band blocking parameters for NR SL enhancement
	RX parameter
	Units
	Channel bandwidth

	
	
	5 MHz
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	Power in transmission bandwidth configuration
	dBm
	PREFSENS_V2X + channel bandwidth specific value below

	
	dB
	6
	6
	
	
	

	NOTE:	Reference measurement channel is A.x.x.



Table 8.2.4.2-2: Out of band blocking for NR SL enhancement
	NR band
	Parameter
	Units
	Range 1
	Range 2
	Range 3

	n14
	Pinterferer
	dBm
	-44
	-30
	-15

	
	Finterferer (CW)
	MHz
	-60 < f – FDL_low < -15
or
15 < f – FDL_high < 60
	-85 < f – FDL_low ≤ -60
or
60 ≤ f – FDL_high < 85
	1 ≤ f ≤ FDL_low – 85
or
FDL_high + 85 ≤ f
≤ 12750

	NOTE 1:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 4400 MHz.



[bookmark: _Toc463997790][bookmark: _Toc36034832][bookmark: _Toc42537432][bookmark: _Toc46356497][bookmark: _Toc52566411]8.2.5	Spurious response
Spurious response is a measure of the receiver's ability to receive a wanted signal on its assigned channel frequency without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency at which a response is obtained.
For NR SL enhancement, RAN4 reuse the spurious response for NR Uu as shown in Table 8.2.5-1 and Table 8.2.5-2.
Table 8.2.5-1: Spurious response parameters for NR SL enhancement
	RX parameter
	Units
	Channel bandwidth

	
	
	5 MHz
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	Power in transmission bandwidth configuration
	dBm
	PREFSENS_V2X + channel bandwidth specific value below

	
	dB
	6
	6
	
	
	

	NOTE 1:	Reference measurement channel is A.x.x



Table 8.2.5-2: Spurious response for NR SL enhancement
	
Parameter
	Unit
	Level

	PInterferer  (CW)
	dBm
	-44

	FInterferer
	MHz
	Spurious response frequencies



[bookmark: _Toc463997791][bookmark: _Toc36034833][bookmark: _Toc42537433][bookmark: _Toc46356498][bookmark: _Toc52566412]8.2.6 Intermodulation characteristics
Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency in the presence of two or more interfering signals which have a specific frequency relationship to the wanted signal. The wide band intermodulation requirement is defined using modulated NR carrier and CW signal as interferer.
For NR SL enhancement, RAN4 reuse the intermodulation characteristics for NR Uu as shown in Table 8.2.6-1. 
Table 8.2.6-1: Wide band intermodulation for NR SL enhancement
	NR band
	Rx parameter
	Units
	Channel bandwidth

	
	
	
	5 MHz
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	n14
	Power in Transmission Bandwidth Configuration
	dBm
	PREFSENS_V2X + channel bandwidth specific value below

	
	
	
	6
	6
	
	
	

	
	PInterferer 1 (CW)
	dBm
	-46

	
	PInterferer 2 (Modulated)
	dBm
	-46

	
	BWInterferer 2
	MHz
	5MHz

	
	FInterferer 1  (Offset)
	MHz
	-BW/2 – 7.5
/
+BW/2 + 7.5

	
	FInterferer 2  (Offset)
	MHz
	2 * FInterferer 1

	NOTE 1:	Reference measurement channel is A.x.x.
NOTE 2:	The interferer is QPSK modulated PSSCH containing data and reference symbols. Normal cyclic prefix is used.
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