[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 106bis-e												R4-2304487
Online, April 17 – April 26, 2023

Agenda item:			5.31.2.1.3 Rx requirements
Source:	LG Electronics
Title:	On Rx requirements for NR sidelink evolution
Document for:	Discussion and Approval
Introduction
WF on NR sidelink evolution [2] captured the agreements made in the RAN4#106 meeting and lists the open issues. This contribution addresses these single carrier related issues on Rx requirements and proposes a way forward.
Appendix A of this document includes related text proposals to TR38.786.
UE RX requirements for NR SL-U single carrier operation

REFSENS requirement for NR SL-U
The reference sensitivity requirements for NR V2X and NRU have been defined using reference measurement channels that have similar link level performance i.e. about -1dB SNR for 95 % of the maximum throughput of the reference measurement channels for QPSK modulation. Therefore, it should be possible to use the NRU REFSENS requirements in bands n46, n96 and n102 as starting point when defining the requirements for NR SL-U but values need to be verified with the NR SL-U QPSK reference measurement channels with 20, 40, 60, 80 and [100] MHz CBW. Missing reference measurement channels for NR SL-U need to be defined.
The comparison of REFSENS power for different CBW and SCS for NR V2X n47 and NRU n46/n96/n102 is shown in table below. As can be seen the values are close to one another with maximum variation for each CBW being 1dB or smaller.
	
	
	SCS
	20
	40
	60
	80
	100
	

	NR V2X
	n47
	15
	-89,2
	-86,1
	 
	 
	 
	dBm

	NR V2X
	n47
	30
	-89,4
	-86,2
	 
	 
	 
	dBm

	NR V2X
	n47
	60
	-89,1
	-86,4
	 
	 
	 
	dBm

	NRU
	n46
	15
	-89,7
	-86,6
	 
	 
	 
	dBm

	NRU
	n46
	30
	-89,9
	-86,7
	-84,9
	-83,6
	-82,6
	dBm

	NRU
	n46
	60
	
	
	-84,9
	-83,6
	-82,6
	dBm

	NRU
	n96/n102
	15
	-89,2
	-86,1
	 
	 
	 
	dBm

	NRU
	n96/n102
	30
	-89,4
	-86,2
	-84,4
	-83,1
	-82,1
	dBm

	NRU
	n96/n102
	60
	
	
	-84,4
	-83,1
	-82,1
	dBm

	Min
	
	
	-89,9
	-86,7
	-84,9
	-83,6
	-82,6
	dB

	Max
	
	
	-89,1
	-86,1
	-84,4
	-83,1
	-82,1
	dB

	Delta
	
	
	0,8
	0,6
	0,5
	0,5
	0,5
	dB


Table 3. Comparison of the REFSENS requirements

Proposal #1:
Use the NRU REFSENS requirements in bands n46, n96 and n102 as starting point when defining the requirements for NR SL-U but values need to be verified with the NR SL-U reference measurement channels with 20, 40, 60, 80 and [100] MHz CBW. Missing reference measurement channels for NR SL-U need to be defined.

Maximum input level for NR SL-U
Maximum input level for NR V2X has been defined for 64QAM and 256QAM modulation. For NRU the generic maximum input level requirement in 38.101-1 clause 7.4 is used. The generic clause already includes the requirements up to 100MHz CBW and for signals up to 1024QAM, but for NR SL-U 256QAM is the maximum modulation order.
The comparison of maximum input power requirement for different CBW for NR V2X n47 and NRU n46/n96/n102 is shown in table below. As can be seen the values are same for 20 and 40MHz BW and there should be no reason to use different scaling for 60, 80 and 100MHz CBWs for NR SL-U.

	
	
	Modulation
	20
	40
	60
	80
	100
	

	NR V2X
	n47
	64QAM
	-25,0
	-22,0
	 
	 
	 
	dBm

	NR V2X
	n47
	256QAM
	-27,0
	-24,0
	 
	 
	 
	dBm

	NRU
	n46, n96, n102
	64QAM
	-25,0
	-22,0
	-20,2
	-19,0
	-18,0
	dBm

	NRU
	n46, n96, n102
	256QAM
	-27,0
	-24,0
	-22,2
	-21,0
	-20,0
	dBm


Table 4. Comparison of the Maximum input level requirements

Proposal #2:
The requirements for 20 and 40MHz CBWs are already the same for 20 and 40MHz BW and there should be no reason to use different scaling for 60, 80 and 100MHz CBWs for NR SL-U than what is already used for NRU. Missing reference measurement channels for NR SL-U need to be defined.

Adjacent Channel Selectivity for NR SL-U
During the development of the NRU requirements a comprehensive analysis was carried out to optimize the NRU Spectrum Emission Mask (SEM) and related ACLR requirements to support the regulative and co-existence requirements within the bands n46, n96 and n102. Following the new TX requirements also the ACS requirement was revisited and 3dB relaxed ACS requirement was agreed (24 – 10log10(BWChannel /20)). It is proposed that the NRU ACS requirement is used as starting point for NR SL-U although NR SLU reference measurement channels need to be used.
It should be noted that for NRU only one test point at REFSENS+14dB is specified for adjacent channel selectivity.
	
	Band
	20
	40
	60
	80
	100
	

	NR V2X
	n47
	27,0
	24,0
	 
	 
	 
	dB

	NRU
	n46, n96, n102
	24,0
	21,0
	19,2
	18,0
	17,0
	dB


Table 5. Comparison of ACS requirement

Proposal #3:
It is proposed that the NRU ACS requirement in 38.101-1 clause 7.5F is used as starting point for NR SL-U. NR SLU reference measurement channels need to be used.

Blocking characteristics for NR SL-U
NR V2X blocking requirements have been defined using 10MHz interferer bandwidth, while NRU in-band blocking requirements are using wider 20MHz interferer bandwidth and wider frequency offsets that are more suitable for operation in bands n46, n96 and n102. Therefore, it is proposed that the NRU blocking requirements are used as starting point for NR SL-U although NR SLU reference measurement channels need to be used.
Proposal #4:
It is proposed that the NRU In-band and Out-of-band blocking requirements in 38.101-1 clause 7.6F.2 and 7.6F.3 are used as starting point for NR SL-U. NR SLU reference measurement channels need to be used.

Spurious response for NR SL-U
NRU Spurious responses requirement in 7.7F was considered to be sufficient for operation in band n46, n96 and n102 and therefore it is proposed that the NRU Spurious responses requirements are used as starting point for NR SL-U although NR SLU reference measurement channels need to be used.
The spurious responses requirement for NRU is tested at own signal power of REFSENS+9 and PInterferer (CW) is -44dBm.
Proposal #5:
It is proposed that the NRU Spurious responses requirements in 38.101-1 clause 7.7F is used as starting point for NR SL-U. NR SLU reference measurement channels need to be used.

Intermodulation characteristics for NR SL-U
NRU Intermodulation requirements are using wider 20MHz interferer bandwidth and wider frequency offsets that are more suitable for operation in bands n46, n96 and n102. Therefore, it is proposed that the NRU Intermodulation requirements are used as starting point for NR SL-U although NR SLU reference measurement channels need to be used.
Proposal #6:
It is proposed that the NRU Intermodulation requirements in 38.101-1 clause 7.8F are used as starting point for NR SL-U. NR SLU reference measurement channels need to be used.

Conclusions
This contribution addresses single carrier related issues on Tx requirements and proposes a way forward. Appendix A of this document includes related text proposals to TR38.786.
Proposal #1:
Use the NRU REFSENS requirements in bands n46, n96 and n102 as starting point when defining the requirements for NR SL-U but values need to be verified with the NR SL-U reference measurement channels with 20, 40, 60, 80 and [100] MHz CBW. Missing reference measurement channels for NR SL-U need to be defined.
Proposal #2:
The requirements for 20 and 40MHz CBWs are already the same for 20 and 40MHz BW and there should be no reason to use different scaling for 60, 80 and 100MHz CBWs for NR SL-U than what is already used for NRU. Missing reference measurement channels for NR SL-U need to be defined.
Proposal #3:
It is proposed that the NRU ACS requirement in 38.101-1 clause 7.5F is used as starting point for NR SL-U. NR SLU reference measurement channels need to be used.
Proposal #4:
It is proposed that the NRU In-band and Out-of-band blocking requirements in 38.101-1 clause 7.6F.2 and 7.6F.3 are used as starting point for NR SL-U. NR SLU reference measurement channels need to be used.
Proposal #5:
It is proposed that the NRU Spurious responses requirements in 38.101-1 clause 7.7F is used as starting point for NR SL-U. NR SLU reference measurement channels need to be used.
Proposal #6:
It is proposed that the NRU Intermodulation requirements in 38.101-1 clause 7.8F are used as starting point for NR SL-U. NR SLU reference measurement channels need to be used.
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Appendix A
----- START of TEXT PROPOSAL for TR38.786 -----
7 Receiver characteristics for NR SL evolution
[bookmark: _Toc126570213]7.1	Rx requirements for NR SL single carrier operation in unlicensed bands
[bookmark: _Toc463997783][bookmark: _Toc36034826][bookmark: _Toc42537426][bookmark: _Toc46356491][bookmark: _Toc52566405][bookmark: _Toc61187313][bookmark: _Toc66398725][bookmark: _Toc66398942][bookmark: _Toc66432659][bookmark: _Toc66433438][bookmark: _Toc66436213][bookmark: _Toc126570214]7.1.1	Reference sensitivity power level for NR SL-U
[bookmark: _Toc45888418][bookmark: _Toc45889017][bookmark: _Toc61367736][bookmark: _Toc61373119][bookmark: _Toc68231069][bookmark: _Toc69084482][bookmark: _Toc75467494][bookmark: _Toc76509516][bookmark: _Toc76718506][bookmark: _Toc83580853][bookmark: _Toc84405362][bookmark: _Toc84413971]General
The reference sensitivity power level PREFSENS_V2X is the minimum mean power applied to each one of the UE antenna port for NR V2X or NR SL-U UE, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel. PREFSENS_V2X is used to indicate the reference sensitivity power for both NR V2X and NR SL-U UEs. 
[bookmark: _Toc45888419][bookmark: _Toc45889018][bookmark: _Toc61367737][bookmark: _Toc61373120][bookmark: _Toc68231070][bookmark: _Toc69084483][bookmark: _Toc75467495][bookmark: _Toc76509517][bookmark: _Toc76718507][bookmark: _Toc83580854][bookmark: _Toc84405363][bookmark: _Toc84413972]Minimum requirements
When UE is configured for NR V2X or NR SL-U reception non-concurrent with NR uplink transmissions for NR V2X and NR SL-U operating bands specified in Table 5.2E.1-1, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in [Annexes A.7.2] and with parameters specified in Table 7.3E.2-1.
Necessary new reference measurement channels for NR SL-U need to be defined into Annex A.

Table 7.3E.2-1: Reference sensitivity of NR V2X Bands (PC5)
	NR V2X
Band
	SCS
kHz
	Channel bandwidth / PREFSENS_V2X(dBm)

	
	
	5MHz4
	10 MHz
	20 MHz
	30 MHz
	40 MHz
	60 MHz
	80 MHz
	100 MHz
	Duplex
Mode

	n14
	15
	-95.9
	-92.7
	
	
	
	
	
	
	HD

	
	30
	
	-93.0
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	

	n38
	15
	
	-96.5
	-93.2
	-91.4
	-90.1
	
	
	
	HD

	
	30
	
	-96.1
	-93.4
	-91.7
	-90.2
	
	
	
	

	
	60
	
	-96.9
	-93.1
	-91.9
	-90.4
	
	
	
	

	n47
	15
	
	-92.5
	-89.2
	-87.4
	-86.1
	
	
	
	HD

	
	30
	
	-92.1
	-89.4
	-87.7
	-86.2
	
	
	
	

	
	60
	
	-92.9
	-89.1
	-87.9
	-86.4
	
	
	
	

	n795
	15
	
	-95.5
	-92.2
	-90.4
	-89.1
	
	
	
	HD

	
	30
	
	-95.1
	-92.4
	-90.7
	-89.2
	
	
	
	

	
	60
	
	-95.9
	-92.1
	-90.9
	-89.4
	
	
	
	

	[bookmark: _Hlk37422054]n46
	15
	
	
	[-89.7]
	
	[-86.6]
	 
	 
	 
	HD

	
	30
	
	
	[-89.9]
	
	[-86.7]
	[-84.9]
	[-83.6]
	[-82.6]
	

	
	60
	
	
	
	
	
	[-84.9]
	[-83.6]
	[-82.6]
	

	n96
	15
	
	
	[-89.2]
	
	[-86.1]
	 
	 
	 
	HD

	/
	30
	
	
	[-89.4]
	
	[-86.2]
	[-84.4]
	[-83.1]
	[-82.1]
	

	n102
	60
	
	
	
	
	
	[-84.4]
	[-83.1]
	[-82.1]
	

	NOTE 1:	Reference measurement channel is defined in A.7.2.
NOTE 2:	The signal power is specified per antenna port.
NOTE 3:	Void.
NOTE 4:  The CBW is only applicable for PS UE in n14.
NOTE 5:  These REFSENS values do not consider the impact of the near/far effect



Table 7.3E.2-2: Sidelink TX configuration for reference sensitivity of NR V2X Bands (PC5)
	
	NR Band / SCS / Channel bandwidth / Duplex mode

	NR V2X Band
	SCS
kHz
	5 MHz3
	10 MHz
	20 MHz
	30 MHz
	40 MHz
	60 MHz
	80 MHz
	100 MHz
	Duplex Mode

	n14
	15
	20
	20
	
	
	
	
	
	
	HD

	
	30
	
	10
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	

	n38
	15
	
	50
	105
	160
	216
	
	
	
	HD

	
	30
	
	24
	50
	75
	105
	
	
	
	

	
	60
	
	102
	24
	36
	50
	
	
	
	

	n47
	15
	
	50
	105
	160
	216
	
	
	
	HD

	
	30
	
	24
	50
	75
	105
	
	
	
	

	
	60
	
	102
	24
	36
	50
	
	
	
	

	n79
	15
	
	50
	105
	160
	216
	
	
	
	HD

	
	30
	
	24
	50
	75
	105
	
	
	
	

	
	60
	
	10
	24
	36
	50
	
	
	
	

	n46
	15
	
	
	[106]
	
	[216]
	
	
	
	HD

	
	30
	
	
	[51]
	
	[106]
	[162]
	[217]
	[273]
	

	
	60
	
	
	
	
	
	[79]
	[107]
	[135]
	

	n96
/
n102
	15
	
	
	[106]
	
	[216]
	
	
	
	HD

	
	30
	
	
	[51]
	
	[106]
	[162]
	[217]
	[273]
	

	
	60
	
	
	
	
	
	[79]
	[107]
	[135]
	

	NOTE 1:	The sidelink allocated RB (LCRB) size could be adjusted according to resource pool configuration in [7].
NOTE 2:	For the case, 11 RB is allowed for S-SSB Block.
NOTE 3:   The CBW is only applicable for PS UE in n14.



[bookmark: _Toc463997784][bookmark: _Toc36034827][bookmark: _Toc42537427][bookmark: _Toc46356492][bookmark: _Toc52566406][bookmark: _Toc61187314][bookmark: _Toc66398726][bookmark: _Toc66398943][bookmark: _Toc66432660][bookmark: _Toc66433439][bookmark: _Toc66436214][bookmark: _Toc126570215]7.1.2	Maximum input level for NR SL-U
[bookmark: _Toc45888430][bookmark: _Toc45889029][bookmark: _Toc61367755][bookmark: _Toc61373138][bookmark: _Toc68231088][bookmark: _Toc69084501][bookmark: _Toc75467514][bookmark: _Toc76509536][bookmark: _Toc76718526][bookmark: _Toc83580873][bookmark: _Toc84405382][bookmark: _Toc84413991]General
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. When UE is configured for NR V2X or NR SL-U reception non-concurrent with NR uplink transmissions for NR V2X and NR SL-U operating bands specified in Table 5.2E.1-1, the throughput shall be ≥ 95 % of the maximum throughput of the defined reference measurement channels with parameters specified in Table 7.4E.1-1.
Necessary new reference measurement channels for NR SL-U need to be defined into Annex A. For QPSK modulated reference measurement channels the 95% throughput needs to be achieved with -1dB SNR.

Table 7.4E.1-1: Maximum input level of NR V2X
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	5 MHz3
	10 MHz
	20 MHz
	30 MHz
	40 MHz
	60MHz4
	80MHz4
	100MHz4

	Power in Transmission Bandwidth Configuration
	dBm
	-251
	-251
	-251
	-231
	-221
	
	
	

	
	
	-272
	-272
	-272
	-252
	-242
	
	
	

	Power in Transmission Bandwidth Configuration for bands
n46, n96 and n102
	dBm
	
	
	[-255]
	
	[-225]
	[-20,25]
	[-19,05]
	[-18,05]

	
	
	
	
	[-276]
	
	[-246]
	[-22,26]
	[-21,06]
	[-20,06]

	NOTE 1: Reference measurement channel is A.7.3 for 64 QAM.
NOTE 2: Reference measurement channel is A.7.4 for 256 QAM.
NOTE 3: The CBW is only applicable for PS UE in n14.
NOTE 4: The CBW is only applicable for operation in bands n46, n96 and n102
NOTE 5: Reference measurement channel is TBD for 64QAM
NOTE 6: Reference measurement channel is TBD for 256QAM



[bookmark: _Toc463997785][bookmark: _Toc36034828][bookmark: _Toc42537428][bookmark: _Toc46356493][bookmark: _Toc52566407][bookmark: _Toc61187315][bookmark: _Toc66398727][bookmark: _Toc66398944][bookmark: _Toc66432661][bookmark: _Toc66433440][bookmark: _Toc66436215][bookmark: _Toc126570216]7.1.3	Adjacent Channel Selectivity for NR SL-U
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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. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).
When UE is configured for NR SL-U sidelink reception in bands n46, n96 and n102, the UE shall fulfil the minimum requirements specified in Table 7.5E.1-4. These requirements apply for any SCS specified for the channel bandwidth of the wanted signal.  For the test parameters specified in Table 7.5E.1-5, the throughput shall be ≥ 95 % of the maximum throughput of the defined reference measurement channels.
Same reference measurement channels as defined for reference sensitivity test case shall be used.

Table 7.5E.1-4: NR SL-U ACS for bands n46, n96 and n102
	RX parameter
	Units
	Channel bandwidth

	
	
	20, 40, 60, 80, 100 MHz

	ACS
	dB
	[24 – 10log10(BWChannel /20)]

	NOTE1: 	ACS value is rounded to the next higher 0.5dB value	



Table 7.5E.1-5: Test parameters for NR  SL-U in bands n46, n96 and n102
	RX parameter
	Units
	Channel bandwidth

	
	
	20, 40, 60, 80, 100 MHz

	Power in transmission bandwidth configuration
	dBm
	[REFSENS + 14 dB]

	Pinterferer
	dBm
	[REFSENS + 36.5 dB – 10log10(BWChannel /20)] dB

	BWinterferer
	MHz
	20

	Finterferer (offset)
	MHz
	20 / -20

	NOTES: TBD



[bookmark: _Toc463997786][bookmark: _Toc36034829][bookmark: _Toc42537429][bookmark: _Toc46356494][bookmark: _Toc52566408][bookmark: _Toc61187316][bookmark: _Toc66398728][bookmark: _Toc66398945][bookmark: _Toc66432662][bookmark: _Toc66433441][bookmark: _Toc66436216][bookmark: _Toc126570217]7.1.4	Blocking characteristics for NR SL-U
[bookmark: _Toc45888469][bookmark: _Toc45889068][bookmark: _Toc61367797][bookmark: _Toc61373180][bookmark: _Toc68231130][bookmark: _Toc69084543][bookmark: _Toc75467556][bookmark: _Toc76509578][bookmark: _Toc76718568][bookmark: _Toc83580915][bookmark: _Toc84405424][bookmark: _Toc84414033]General
The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occurs.
[bookmark: _Toc45888470][bookmark: _Toc45889069][bookmark: _Toc61367798][bookmark: _Toc61373181][bookmark: _Toc68231131][bookmark: _Toc69084544][bookmark: _Toc75467557][bookmark: _Toc76509579][bookmark: _Toc76718569][bookmark: _Toc83580916][bookmark: _Toc84405425][bookmark: _Toc84414034]In-band blocking for NR SL-U
In-band blocking (IBB) is defined for an unwanted interfering signal falling into the UE receive band or into the first 60 MHz below or above the UE receive band. 
When UE is configured for NR SL-U sidelink reception in bands n46, n96 and n102, the throughput of the wanted signal shall be ≥ 95 % of the maximum throughput of the defined reference measurement channels with parameters specified in Table 7.6E.2.1-3 and Table 7.6E.2.1-4. The relative throughput requirement shall be met for any SCS specified for the channel bandwidth of the wanted signal.
Same reference measurement channels as defined for reference sensitivity test case shall be used.
Table 7.6E.2.1-3: In-band blocking parameters for NR SL-U in bands n46, n96 and n102
	RX parameter
	Units
	Channel bandwidth

	
	
	20, 40, 60, 80, 100 MHz

	Power in transmission bandwidth configuration
	dBm
	[REFSENS + 9 dB + 10log10(BWChannel /20) dB]

	BWinterferer
	MHz
	20

	FIoffset, case 1
	MHz
	30

	FIoffset, case 2
	MHz
	≥ 50



Table 7.6E.2.1-4: In-band blocking for NR SL-U in bands n46, n96 and n102
	Operating band
	Parameter
	Unit
	Case 1
	Case 2

	
	Pinterferer
	dBm
	[-56]
	[-44]

	
	Finterferer (offset)
	MHz
	-CBW/2 –
FIoffset, case 1
and
CBW/2 +
FIoffset, case 1
	≤ -CBW/2 –
FIoffset, case 2
and
≥ CBW/2 +
FIoffset, case 2

	n46, n96, n102
	Finterferer
	
	NOTE 2
	FDL_low – 3*CBW
to
FDL_high + 3*CBW

	NOTES: TBD



[bookmark: _Hlk37150922]Out.of-band blocking for NR SL-U
Out-of-band band blocking is defined for an unwanted CW interfering signal falling outside a frequency range 60 MHz or greater below or above the UE receive band.
When UE is configured for NR SL-U sidelink reception in bands n46, n96 and n102, the throughput of the wanted signal shall be ≥ 95% of the maximum throughput of the defined reference measurement channels with parameters specified in Table 7.6E.3.1-3 and Table 7.6E.3.1-4. The relative throughput requirement shall be met for any SCS specified for the channel bandwidth of the wanted signal.
Same reference measurement channels as defined for reference sensitivity test case shall be used.
Table 7.6E.3.1-3: Out-of-band blocking parameters for NR SL-U in bands n46, n96 and n102
	RX parameter
	Units
	Channel bandwidth

	
	
	20, 40, 60, 80, 100 MHz

	Power in transmission bandwidth configuration
	dBm
	[REFSENS + 9 dB]

	NOTE 1:	The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.



Table 7.6E.3.1-4: Out of-band blocking for NR SL-U in bands n46, n96 and n102
	Operating band
	Parameter
	Unit
	Range1
	Range 2
	Range 3

	
	Pinterferer
	dBm
	[-44]
	[-30]
	[-15]

	n46, n96
	Finterferer (CW)
	MHz
	N/A
	-200 < f – FDL_low ≤    -3*CBW
or
3*CBW ≤ f – FDL_high < 200
	1 ≤ f ≤ FDL_low – MAX(200,3*CBW)
or
FDL_high                   + MAX(200,3*CBW)
≤ f ≤ 12750

	n102
	Finterferer (CW)
	MHz
	N/A
	-200 < f – FDL_low ≤    -3*CBW
or
FDL_high + MAX(200,3*CBW) ≤ f < 7125 +  MAX(375,3*CBW)
	1 ≤ f ≤ FDL_low – MAX(200,3*CBW)
or
7125 +  MAX(375,3*CBW) ≤ f ≤ 12750

	NOTES: TBD



For interferer frequencies across ranges 1, 2 and 3 in Table 7.6E.3.1-4, a maximum of

	


exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a step size of  MHz withthe number of resource blocks in the downlink transmission bandwidth configuration, CBW the bandwidth of the frequency channel in MHz and n = 1, 2, 3 for SCS = 15, 30, 60 kHz, respectively. For these exceptions, the spurious response requirements apply.

[bookmark: _Toc463997790][bookmark: _Toc36034832][bookmark: _Toc42537432][bookmark: _Toc46356497][bookmark: _Toc52566411][bookmark: _Toc61187319][bookmark: _Toc66398731][bookmark: _Toc66398948][bookmark: _Toc66432665][bookmark: _Toc66433444][bookmark: _Toc66436219][bookmark: _Toc126570218]7.1.5	Spurious response for NR SL-U
[bookmark: _Toc61367823][bookmark: _Toc61373206][bookmark: _Toc68231156][bookmark: _Toc69084569][bookmark: _Toc75467582][bookmark: _Toc76509604][bookmark: _Toc76718594][bookmark: _Toc83580941][bookmark: _Toc84405450][bookmark: _Toc84414059]General
For spurious responses, when UE is configured for NR SL-U sidelink reception in bands n46, n96 and n102, the throughput of the wanted signal shall be ≥ 95% of the maximum throughput of the defined reference measurement channels with parameters specified in Table 7.7E.1-e and Table 7.7E.1-4. The relative throughput requirement shall be met for any SCS at any other frequency at which a response is obtained i.e. for which the limit as specified in clause 7.6E.3.1 is not met.
Same reference measurement channels as defined for reference sensitivity test case shall be used.

Table 7.7E.1-3: Spurious response parameters for NR SL-U in bands n46, n96 and n102
	RX parameter
	Units
	Channel bandwidth

	
	
	20, 40, 60, 80, 100 MHz

	Power in transmission bandwidth configuration
	dBm
	REFSENS + 9 dB

	NOTE 1:	The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.



Table 7.7E.1-4: Spurious response for NR SL-U in bands n46, n96 and n102
	
Parameter
	Unit
	Level

	PInterferer (CW)
	dBm
	-44

	FInterferer
	MHz
	Spurious response frequencies



[bookmark: _Toc463997791][bookmark: _Toc36034833][bookmark: _Toc42537433][bookmark: _Toc46356498][bookmark: _Toc52566412][bookmark: _Toc61187320][bookmark: _Toc66398732][bookmark: _Toc66398949][bookmark: _Toc66432666][bookmark: _Toc66433445][bookmark: _Toc66436220][bookmark: _Toc126570219]7.1.6	Intermodulation characteristics for NR SL-U
[bookmark: _Toc61367841][bookmark: _Toc61373224][bookmark: _Toc68231174][bookmark: _Toc69084587][bookmark: _Toc75467600][bookmark: _Toc76509622][bookmark: _Toc76718612][bookmark: _Toc83580959][bookmark: _Toc84405468][bookmark: _Toc84414077]General
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
[bookmark: _Toc61367842][bookmark: _Toc61373225][bookmark: _Toc68231175][bookmark: _Toc69084588][bookmark: _Toc75467601][bookmark: _Toc76509623][bookmark: _Toc76718613][bookmark: _Toc83580960][bookmark: _Toc84405469][bookmark: _Toc84414078]Wide band Intermodulation
The wide band intermodulation requirement is defined using a CW carrier and modulated NR signal as interferer 1 and interferer 2 respectively.
Instead of the general wideband intermodulation requirements specified in clause 7.8.2, when UE is configured for NR SL-U sidelink reception in bands n46, n96 and n102, the throughput shall be ≥ 95 % of the maximum throughput of the defined reference measurement channels with parameters specified in Table 7.8E.2-2. The relative throughput requirement shall be met for any SCS specified for the channel bandwidth of the wanted signal.
Same reference measurement channels as defined for reference sensitivity test case shall be used.

Table 7.8E.2-2: Wide band intermodulation parameters for NR SL-U in bands n46, n96 and n102
	Rx parameter
	Units 
	Channel bandwidth

	
	
	20, 40, 60, 80, 100 MHz

	Pw in Transmission Bandwidth configuration, per CC
	dBm
	[REFSENS + 9 dB + 10log10(BWChannel /20) dB]

	PInterferer 1 (CW)
	dBm
	-46

	PInterferer 2 (Modulated)
	dBm
	-46

	BWInterferer 2
	MHz
	20

	FInterferer 1 (Offset)
	MHz
	-BW/2 – 30 / +BW/2 + 30

	FInterferer 2 (Offset)
	MHz
	2*FInterferer 1

	NOTES: TBD
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