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Background
This contribution provides text proposal to update RF requirements for NR SL CA operation based on the our contribution [1]. 
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6.3.4	Configured transmitted power for NR SL CA operation
For intra-band contiguous SL CA operation, MPRc = MPR and A-MPRc = A-MPR with MPR and A-MPR specified in subclause 6.3.2 and subclause 6.3.4 respectively. There is one power management term for the UE, denoted P-MPR, and P-MPR c = P-MPR. PCMAX,c  is calculated under the assumption that the transmit power is increased by the same amount in dB on all component carriers.
The total configured maximum output power PCMAX shall be set within the following bounds:
PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c 
For SL transmission of intra-band contiguous CA when same slot pattern is used in all aggregated serving cells. 
PCMAX_L,f,c = MIN{10 log10 ∑ pEMAX,c - TC, PPowerClass, SL_CA – MAX(MPR,  A-MPR) + ΔTIB,c+TC, P-MPR ), PRegulatory }
	PCMAX_H,f,c = MIN{10 log10 ∑ pEMAX,c , PPowerClass, SL_CA, PRegulatory }
where
-	For the total transmitted power PCMAX,PSSCH/PSCCH, pEMAX,c is the value given by IE sl-maxTransPower, defined by TS 38.331;
-	PPowerClass, SL_CA is the maximum UE power specified in Table 6.3.1-1 without taking into account the tolerance;
-	MPR and A-MPR are specified in subclause 6.3.3 and subclause 6.3.4 respectively;
-	TIB,c  and P-MPR are specified in clause 6.2.4 in TS38.101-1;
-	TC is the highest value TC,c among all serving cells c in the subframe over both timeslots. TC,c = 1.5 dB when NOTE 3 in Table 6.2.1-1 in TS38.101-1 applies, otherwise TC,c = 0 dB;
-	PRegulatory= 10 - Gpost connector dBm when V2X UE is within the protected zone in ETSI TS 102 792 of CEN DSRC tolling system and operating in Band n47; PRegulatory= 33 - Gpost connector dBm otherwise.
The maximum output power PCMAX,PSSCH and PCMAX,PSCCH are derived from PCMAX,c based on 0dB PSD offset between PSSCH and PSCCH.
For intra-band SL CA operation, when at least one different numerology/slot pattern is used in aggregated cells, the same requirement as specified in clause 6.2E.4.3 in TS38.101-1 shall be applied.
The measured configured maximum output power PUMAX,c for sidelink CA operation, when at least one slot has a different transmission numerology or slot pattern, the same requirement as specified in clause 6.2E.4.3 in TS38.101-1 shall be applied.

6.3.5	Minimum output power for NR SL CA operation
For SL intra-band contiguous CA, the minimum output power requirement as specified in clause 6.3E.1.1 in TS38.101-1 shall be applied per component carrier. 
Table 6.3.5-1: Minimum output power
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	51
	-30
	4.515

	10
	-30
	9.375

	20
	-30
	19.095

	30
	-28.2
	28.815

	40
	-27
	38.895

	Note 1:  The CBW is only applicable to PS UE in n14.



6.3.6	Transmit OFF power for NR SL CA operation
For SL intra-band contiguous CA, the transmit OFF power requirement as specified in clause 6.3E.2.1 in TS38.101-1 shall be applied per component carrier.
Table 6.3.6-1: Transmit OFF power
	Channel bandwidth
(MHz)
	Transmit OFF power
(dBm)
	Measurement bandwidth
(MHz)

	51
	-50
	4.515

	10
	-50
	9.375

	20
	-50
	19.095

	30
	-50
	28.815

	40
	-50
	38.895

	Note 1:  The CBW is only applicable to PS UE in n14.



6.3.7	ON/OFF time mask for NR SL CA operation
For SL intra-band contiguous CA, the SL ON/OFF time masks specified in clause 6.3E.3.2, 6.3E.3.3 and 6.3E.3.4 in TS38.101-1 are applicable for each component carrier during the ON power period and the transient periods. The OFF period shall only be applicable for each component carrier when all the component carriers are OFF.
Additionally, RAN4 can define the switching ON/OFF time mask between NR SL CA and LTE/NR V2X operation as like fallback mode. In the case, the ON/OFF time mask in figure 6.3E.3.4-2 in TS38.101-1 for different carriers can be reused.

6.3.8	Power control for NR SL CA operation
For SL intra-band contiguous CA, the power control requirement as specified in clause 6.3E.4.2 in TS38.101-1 shall be applied per component carrier.

6.3.9	Transmit signal quality for NR SL CA operation
6.3.9.1	Frequency Error
For SL intra-band contiguous CA, ±0.1 PPM observed over a period of 1 ms will be applied for the primary CC for all SL synchronous reference sources (GNSS, gNB, SL UE).
6.3.9.2	EVM
For SL intra-band contiguous CA, the EVM requirement as specified in clause 6.4E.2.2 in TS38.101-1 shall be applied per component carrier.
6.3.9.3 	Carrier Leakage
For SL intra-band contiguous CA, the carrier leakage requirement as specified in clause 6.4E.2.3 in TS38.101-1 shall be applied per component carrier when only one SL transimssion carrier is activated in a time.
6.3.9.4	In-band Emission 
For SL intra-band contiguous CA, the In-band emission requirement as specified in clause 6.4E.2.4 in TS38.101-1 shall be applied to the SL aggregated transmission bandwidth. This is same as NR intra-band CA UE.

6.3.10	Spectrum emission mask for NR SL CA operation
6.3.10.1	Occupied Bandwidth
For SL intra-band contiguous CA, the occupied bandwidth is a measure of the bandwidth containing 99 % of the total integrated power of the aggregated CBW. The occupied bandwidth shall be less than the aggregated channel bandwidth.
6.3.10.2	SEM
For SL intra-band contiguous CA, the SEM requirement for NR intra-band contiguous CA as specified in clause 6.5A.2.2.1 in TS38.101-1 shall be applied to the aggregated channel bandwidth with SL CA bandwidth class B.
6.3.10.3	A-SEM
For SL intra-band contiguous CA, RAN4 does not need to consider the A-SEM in Europe since the A-SEM in Table 6.5E.2.3.1-1 in TS38.101-1 is only applied for the 10MHz CBW in Europe.
For the US region, RAN4 can reuse NS_52, the details can be further discussed with the final A-SEM or A-SE requirements from FCC. 

6.3.11	ACLR requirements for NR SL CA operation
For SL intra-band contiguous CA, the general NR CA ACLR requirements for CA Bandwidth Class B specified in subclause 6.5A.2.4.1.1 in TS38.101-1shall be applied to the aggregated channel bandwidth with SL CA bandwidth class B.
6.3.12	Spurious emissions for NR SL CA operation
For SL intra-band contiguous CA, the general NR CA general SE for CA Bandwidth specified in subclause 6.5A.3.1 in TS38.101-1 shall be applied to the aggregated channel bandwidth with SL CA bandwidth class B.
6.3.13	Spurious emission band UE co-existence for NR SL CA operation
For SL intra-band contiguous CA, the protection operating band lists for n47 transmission was defined in Table 6.5.3.2-1 in TS38.101-1which shall be applied to NR SL intra-band contiguous CA UE.
Table 6.3.13-1: Requirements for spurious emissions for UE co-existence
	NR Band
	Spurious emission for UE co-existence

	
	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 n71, n77, n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	



Also, RAN4 already defined the additional SE requirements as specified in clause 6.5E.3.4 in TS38.101-1 by the European Regulation which shall be considered to derive the A-MPR requirements with NS_33 as follows.
Table 6.3.13-2: Additional requirements for "NS_33"
	Protected band
	Frequency range (MHz)
	Maximum Level (EIRP2)
	MBW (MHz)
	NOTE

	Frequency range
	5925
	-
	5950
	-30
	1
	1

	Frequency range
	5815
	-
	5855
	-30
	1
	3

	NOTE 1:	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 2:	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 in [11].
NOTE 3:	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.



Furthermore, when "NS_33" is configured from pre-configured radio parameters or the cell, and the indication from upper layers has indicated that the UE is within the protection zone of CEN DSRC devices or HDR DSRC devices, the power of any NR V2X UE emission shall fulfil either one of the two sets of conditions.
Table 6.3.13-3: Requirements for spurious emissions to protect CEN DSRC for V2X UE
	
	Maximum Transmission Power (dBm EIRP1)
	Emission Limit in Frequency Range 5795-5815 (dBm/MHz EIRP1)

	Condition 1
	10
	-65

	Condition 2
	10
	-45

	NOTE 1:	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 in [11].



6.3.14	Transmit intermodulation for NR SL CA operation
For SL intra-band contiguous CA, the general NR CA Transmit Intermodulation requirements for CA Bandwidth Class B specified in clause 6.5A.4.2.1 shall be applied to the aggregated channel bandwidth with SL CA bandwidth class B.
<<<<<<<<<<< Unchanged sections are omitted >>>>>>>>>>

7.3	Rx requirements for NR SL CA operation
7.3.1	Reference sensitivity power level for NR SL CA operation
For intra-band contiguous CA operation, the reference sensitivity requirement specified in Table 7.3E.2-1 in TS38.101-1shall apply for each component carrier with all carriers active. The requirement is applied for each carrier reception when 2 carrier transmissions are activated at the same time.
7.3.2	Maximum input level for NR SL CA operation
For the RX RF requirements of NR SL CA UE, the following maximum input level requirements shall be applied to the SL CA bandwidth class B.

Table 7.3.2-1 Maximum input levels for NR SL CA UE
	Rx Parameter
	Units 
	SL CA Bandwidth Class

	
	
	A
	B

	Power in largest Transmission Bandwidth Configuration CC
	dBm
	
	-25 + 10log10(BWChannel /20)Note 1

	
	
	
	-27 + 10log10(BWChannel /20)Note 2

	NOTE 1:	Reference measurement channel is A.7.2.x for 64 QAM.
NOTE 2:	Reference measurement channel is A.7.2.x for 256 QAM.
NOTE 3:    10log10(x) is rounded to the nearest 0.5dB



7.3.3	Adjacent Channel Selectivity for NR SL CA operation
In NR V2X UE, RAN4 follows the NR ACS requirements < 2700MHz for single carrier in n47 since to align with LTE V2X UE requirements. So RAN4 can reuse the principle as follows. 
For intra-band contiguous SL CA operation, the UE shall fulfil the minimum requirement specified in Table 7.3.3-1 to Table 7.3.3-3 where the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.7.2 in TS38.101-1.
Table 7.3.3-1 ACS for NR SL CA UE
	
	
	SL CA bandwidth class

	Rx Parameter
	Units
	B

	ACS
	dB
	20.0



Table 7.3.3-2 Test parameters for intra-band contiguous SL CA UE, case 1
	Rx Parameter
	Units 
	SL CA bandwidth class

	
	
	B

	Pw in Transmission Bandwidth Configuration, per CC
	dBm
	PREFSENS_SL + 14 dB

	PInterferer
	dBm
	Aggregated power + 18.5 dB

	BWInterferer
	MHz
	10

	FInterferer (offset)
	MHz
	5+Aggreagted BWChannel/2
/
-(5+Aggregated BWChannel/2)

	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 MHz with SCS the sub-carrier spacing of the carrier closest to the interferer in MHz. The interferer is an NR signal with 15 kHz SCS.



Table 7.3.3-3 Test parameters for intra-band contiguous SL CA UE, case 2
	Rx Parameter
	Units 
	SL CA Bandwidth Class

	
	
	B

	Pw in Transmission Bandwidth Configuration, per CC
	dBm
	-43.5 + 10log(NRB,c/NRB_agg)

	PInterferer
	dBm
	-25

	BWInterferer
	MHz
	10

	FInterferer (offset)
	MHz
	5+Aggreagted BWChannel/2
/
-(5+Aggregated BWChannel/2)

	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 MHz with SCS the sub-carrier spacing of the carrier closest to the interferer in MHz. The interferer is an NR signal with 15 kHz SCS.



7.3.4	Blocking characteristics for NR SL CA operation
7.3.4.1	In-band blocking
For intra-band contiguous SL CA operation, the UE shall fulfil the minimum requirement specified in Table 7.3.4.1-1 to Table 7.3.4.1-2 where the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.7.2 in TS38.101-1.
Table 7.3.4.1-1 In-band blocking parameters for intra-band contiguous SL CA UE 
	Rx Parameter
	Units
	SL CA bandwidth class

	
	
	B

	Pw in Transmission Bandwidth Configuration, per CC
	dBm
	PREFSENS_SL + NR SL CA bandwidth class specific value below

	
	dB
	16.0

	BWInterferer
	MHz
	10

	FIoffset, case 1
	MHz
	15

	FIoffset, case 2
	MHz
	25

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



Table 7.3.4.1-2 In-band blocking for intra-band contiguous SL CA UE
	NR SL CA band
	Parameter
	 Unit
	Case 1
	Case 2

	
	PInterferer
	 dBm
	-44
	-44

	SL_n47B
	FInterferer
(offset)
	MHz
	- BWchannel CA/2 – FIoffset,case 1
&
+ BWchannel CA/2  + FIoffset,case 1
	≤- BWchannel CA/2 – FIoffset,case 2
&
≥+ BWchannel CA/2 + FIoffset,case 2

	
	FInterferer (Range)
	MHz
	NOTE 2
	FDL_low – 30
to
FDL_high + 30

	NOTE 1:	For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 30 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 - BWchannel CA/2  - FIoffset, case 1 and
			b. the carrier frequency + BWchannel CA/2 + FIoffset, case 1
NOTE 3:	BWchannel CA denotes the aggregated channel bandwidth of the wanted signal



7.3.4.2	Out-of-band blocking
For intra-band contiguous SL CA operation, the UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.7.2 with parameters specified in Tables 7.3.4.2-1 and 7.3.4.2-2.

For Table 7.3.4.2-2 in frequency range 1, 2 and 3, up to exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1MHz step size. For these exceptions the requirements of subclause 7.3.5 spurious response are applicable.
Table 7.3.4.2-1: Out-of-band blocking parameters for intra-band contiguous SL CA UE
	Rx Parameter
	Units 
	SL CA Bandwidth Class

	
	
	B
	
	
	
	

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	PREFSENS_SL + SL CA Bandwidth Class specific value below

	
	
	9
	
	
	
	



Table 7.3.4.2-2: Out of band blocking for intra-band contiguous SL CA UE
	NR SL 
CA band
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3

	
	PInterferer
	dBm
	-44
	-30
	-15

	V2X_47B
	FInterferer (CW)

	MHz

	-60 < f – FDL_low < -30
or
30 < 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 > 6000 MHz.
NOTE 2:	The requirement is applied for multi-carrier intra-band con-current receptions when 2 carrier transmissions are activated at the same time.



7.3.5	Spurious response for NR SL CA operation
For intra-band contiguous SL CA operation, the UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.7.2 with parameters specified in Table 7.3.5-1and Table 7.3.5-2.
Table 7.3.5-1: Spurious response parameters for intra-band contiguous SL CA UE
	Rx Parameter
	Units 
	SL CA Bandwidth Class

	
	
	B
	
	
	
	

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	PREFSENS_SL + SL CA Bandwidth Class specific value below

	
	
	9
	
	
	
	

	NOTE 1:	The requirement is applied for multi-carrier intra-band con-current receptions when 2 carrier transmissions are activated at the same time.
NOTE 2:	Reference measurement channel is A.7.2



Tables 7.3.5-2: Spurious response for intra-band contiguous SL CA UE
	
Parameter
	Unit
	Level

	PInterferer
(CW)
	dBm
	-44

	FInterferer
	MHz
	Spurious response frequencies

	NOTE 1:	The requirement is applied for multi-carrier intra-band con-current receptions when 2 carrier transmissions are activated at the same time.




7.3.6	Intermodulation characteristics for NR SL CA operation
For intra-band contiguous SL CA operation, the UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.7.2 with parameters specified in Table 7.3.6-1for the specified wanted signal mean power in the presence of two interfering signals.
Table 7.3.6-1: Wide band intermodulation for intra-band contiguous SL CA UE
	Rx parameter
	Units 
	SL CA Bandwidth Class

	
	
	B
	
	
	
	

	Pw in Transmission Bandwidth Configuration, per CC
	dBm
	PREFSENS_SL + SL CA Bandwidth Class specific value below

	
	
	9
	
	
	
	

	PInterferer 1
(CW)
	dBm
	-46

	PInterferer 2
(Modulated)
	dBm
	-46

	BWInterferer 2
	MHz
	10
	
	
	
	

	FInterferer 1
(Offset)
	MHz
	–Foffset-15
/
+ Foffset+15
	
	
	
	

	FInterferer 2
(Offset)
	MHz
	2*FInterferer 1

	NOTE 1:	The requirement is applied for multi-carrier intra-band con-current receptions when 2 carrier transmissions are activated at the same time.
NOTE 2:	The Finterferer 1 (offset) is the frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the CW interferer and Finterferer 2 (offset) is the frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the modulated interferer.





<<<<<<<<<<< End of changed in TR38.786 >>>>>>>>>>
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