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[bookmark: _Toc368026310]<< Start of changes >>
[bookmark: _Toc37256839][bookmark: _Toc37256498][bookmark: _Toc36651564][bookmark: _Toc36648839][bookmark: _Toc29807125][bookmark: _Toc21351543]6	Transmitter characteristics
[bookmark: _Toc37256840][bookmark: _Toc37256499][bookmark: _Toc36651565][bookmark: _Toc36648840][bookmark: _Toc29807126][bookmark: _Toc21351544]6.1	General
Unless otherwise stated the transmitter characteristics are specified at the antenna connector(s) of the UE for the bands operating on frequency range 1 and over the air of the UE for the bands operating on frequency range 2. The requirements for frequency range 1 and frequency range 2 can be verified separately. For the carrier in frequency range 1, requirements can be verified with NR FR2 link disabled. For the carrier in frequency range 2, requirements can be verified in OTA mode with E-UTRA connecting to the network by OTA without calibration.
Unless otherwise stated, requirements for NR transmitter written in TS 38.101-1 [2] and TS 38.101-2 [3] apply and are assumed anchor agnostic. Requirements are verified under conditions where anchor resources do not interfere NR operation.
For sub-clauses with suffix A or B: the minimum requirements for band combinations including Band n41 also apply for the corresponding band combinations with Band n90 replacing Band n41 but with otherwise identical parameters. For brevity the said band combinations with Band n90 are not listed in the tables below but are covered by this specification.
<< Unchanged sections are omitted >>

6.2C.1.1	UE maximum output power for Intra-band contiguous V2X
For intra-band contiguous V2X operating UE, the allowed UE maximum output power shall be applied in Table 6.2.2-1 [4] for E-UTRA SL transmission or applied in Table 6.2.1-1 [2] for NR SL transmission, respectively.
Table 6.2C.1.1-1: Maximum output power for V2X combination (continuous sub-blocks)
	V2X configuration
	Power class 2
(dBm)
	Tolerance
(dB)
	Power class 3
(dBm)
	Tolerance
(dB)

	DCV2X_(n)47AA
	
	
	23
	+2/-31

	NOTE 1:	If all transmitted resource blocks over all component carriers are confined within FUL_low and FUL_low + 4 MHz or/and FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB
NOTE 2:	Power Class 3 is the default power class unless otherwise stated.
NOTE 3:	Only single switched UL is supported



6.2C.1.2	UE maximum output power for Intra-band non-contuous V2X
For intra-band non-contiguous V2X operating UE, the allowed UE maximum output power shall be applied in Table 6.2.2-1[4] for E-UTRA SL transmission or applied in Table 6.2.1-1 [2] for NR SL transmission, respectively.
Table 6.2C.1.2-1: Maximum output power for V2X combination (non-continuous sub-blocks)
	V2X configuration
	Power class 2
(dBm)
	Tolerance
(dB)
	Power class 3
(dBm)
	Tolerance
(dB)

	V2XDC_47A_n47A
	
	
	23
	+2/-31

	NOTE 1:	If all transmitted resource blocks over all component carriers are confined within FUL_low and FUL_low + 4 MHz or/and FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB
NOTE 2:	Power Class 3 is the default power class unless otherwise stated.
NOTE 3:	Only single switched UL is supported



<< Unchanged sections are omitted >>
6.2C.4	Configured output power for V2X
6.2C.4.1	UE configured output power for Intra-band V2X
For intra-band V2X operating UE, each UE configured output power specified in clause 6.2.5G [4] and in clause 6.2C.4 [2] apply, respectively.
6.2C.4.2	UE configured output power for Inter-band V2X
When a UE is configured for simultaneous NR V2X sidelink and NR uplink transmissions for inter-band con-current operation, the UE is allowed to set its configured maximum output power PCMAX,c,Uu and PCMAX,c,V2X for the configured E-UTRA or NR uplink carrier and the configured NR V2X SL or E-UTRA V2X SL carrier, respectively, and its total configured maximum output power PCMAX,c. The TIB,V2X of PCMAX,c,Uu is specified in Table 6.2C.4.2-1.
The configured maximum output power PCMAX c,Uu(p) in subframe p for the configured E-UTRA or NR uplink carrier shall be set within the bounds:
PCMAX_L,c, Uu (p) ≤  PCMAX,c, Uu (p) ≤  PCMAX_H,c, Uu (p)
where PCMAX_L,c,Uu and PCMAX_H,c, Uu are the limits for a serving cell c as specified in subclause 6.2.5 TS 36.101 [4] or 6.2.4 TS 38.101-1 [2].
The configured maximum output power PCMAX c,V2X (q) in slot q for the configured NR or E-UTRA V2X SL carrier shall be set within the bounds:
PCMAX,c,V2X (q) ≤  PCMAX_H,c,V2X (q)
where PCMAX_H,c,V2X is the limit as specified in subclause 6.2C.4 of TS 38.101-1 [2] or 6.2.5G or TS 36.101 [5].
The total UE configured maximum output power PCMAX (p,q) in a subframe p of E-UTRA uplink carrier and a slot q of NR V2X sidelink that overlap in time shall be set within the following bounds for synchronous and asynchronous operation unless stated otherwise:
PCMAX_L (p,q) ≤  PCMAX (p,q)  ≤  PCMAX_H (p,q)
with
PCMAX_L (p,q) =  PCMAX_L,c,Uu (p)
PCMAX_H (p,q) = 10 log10 [pCMAX_H,c, Uu (p) + pCMAX_H,c,V2X (q)]
where pCMAX_H,c,V2X and pCMAX_H,c,Uu are the limits PCMAX_H,c,V2X (q) and PCMAX_H,c,Uu (p) expressed in linear scale.
The measured total maximum output power PUMAX over both the E-UTRA uplink and NR V2X carriers is
PUMAX = 10 log10 [pUMAX,c,Uu + pUMAX,c,V2X],
where pUMAX,c,Uu  denotes the measured output power of serving cell c for the configured E-UTRA uplink carrier or NR uplink carrier, and pUMAX,c,V2X  denotes the measured output power for the configured NR V2X SL carrier or E-UTRA V2X SLcarrier expressed in linear scale.
When a UE is configured for synchronous V2X sidelink and uplink transmissions,
PCMAX_L(p, q)   –  TLOW (PCMAX_L(p, q))  ≤  PUMAX  ≤  PCMAX_H(p, q)  + THIGH (PCMAX_H(p, q))
where PCMAX_L (p,q) and PCMAX_H (p,q) are the limits for the pair (p,q) and with the tolerances TLOW(PCMAX) and THIGH(PCMAX) for applicable values of PCMAX specified in Table 6.2C.4-1. PCMAX_L may be modified for any overlapping portion of slots (p, q) and (p +1, q+1).
Table 6.2C.4.2-1: ΔTIB,V2X for inter-band con-current V2X operation (two bands)
	V2X con-current operating band Configuration
	Operating Band
	ΔTIB,c [dB]

	 V2X_20A_n38A
	20
	[0.21]

	Note 1: The ΔTIB,V2X is applied on top of ΔTIB,c of DC_20A_n38A when use harmonic trap filter to reduce 3rd harmonic impact from Band 20.



<< Unchanged sections are omitted >>

[bookmark: _Toc29807201]6.3	Output power dynamics
Output power dynamics for EN-DC operations in FR1 and FR2 as specified in TS 38.101-1 [2] and TS 38.101-2 [3], respectively. E-UTRA as specified in TS 36.101 [4]. For intra-band contiguous EN-DC operation in FR1, minimum output power requirements specified in clause 6.3.1 of TS 38.101-1 [2] and clause 6.3.2 of TS 36.101 [4] shall only apply when the power of all NR and E-UTRA carriers are set to minimum value. Similarly, OFF power requirements specified in clause 6.3.2 of TS 38.101-1 [2] and clause 6.3.3 of TS 36.101 [4] shall only apply when the power of all NR and E-UTRA carriers are OFF. The OFF power condition in transmit ON/OFF time mask requirements specified in clause 6.3.3 of TS 38.101-1 [2] and clause 6.3.4 of TS 36.101 [4] is applicable only when all NR and E-UTRA carriers are OFF. If both E-UTRA and NR transition between ON and OFF states simultaneously, the longer transient time shall apply to both. If either E-UTRA or NR is OFF and the other carrier transitions from OFF to ON, then the transiet time associated with that carrier applies.
<< Unchanged sections are omitted >>

[bookmark: _Toc37256999][bookmark: _Toc37256658][bookmark: _Toc36651724][bookmark: _Toc36648999][bookmark: _Toc29807285][bookmark: _Toc21351703]7	Receiver characteristics
[bookmark: _Toc37257000][bookmark: _Toc37256659][bookmark: _Toc36651725][bookmark: _Toc36649000][bookmark: _Toc29807286][bookmark: _Toc21351704]7.1	General
Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the UE for the bands operating on frequency range 1 and over the air of the UE for the bands operating on frequency range 2. The requirements for frequency range 1 and frequency range 2 can be verified separately. For the carrier in frequency range 1, requirements can be verified with NR FR2 link disabled. For the carrier in frequency range 2, requirements can be verified in OTA mode with E-UTRA connecting to the network by OTA without calibration.
The requirements defined in this clause are the extra requirements compared with the single carrier requirements defined in TS 38.101-1 [2] and TS 38.101-2 [3].
Unless otherwise stated, the UL and DL reference measurement channels are the same with the configurations specified in TS 38.101-1 [2] and TS 38.101-2 [3].
Unless otherwise stated, requirements for NR receiver written in TS 38.101-1 [2] and TS 38.101-2 [3] apply and are assumed anchor agnostic. Requirements are verified under conditions where anchor resources do not interfere NR operation.
<< Unchanged sections are omitted >>
7.3C	Reference sensitivity for V2X operation in FR1
7.3C.1	General
For V2X operation, REFSENS requirements defined in TS 38.101-1 [2] and TS 36.101 [4] apply to all downlink bands of V2X configurations listed in clause 5.5C, unless sensitivity degradation exception is allowed in this clause of this specification, clause 7.3C in TS 38.101-1 [2] or clause 7.3.1G in TS 36.101 [4]. 
7.3C.2	Reference sensitivity for V2X
7.3C.2.1	Intra-band contiguous V2X
For intra-band contiguous V2X listed in Table 5.5C.2-1, the each REFSENS requirements specified in clause 7.3.1G of TS 36.101 [4] and clause 7.3C.2 of TS 38.101-1 [2] apply when all SL reception CCs are activated at same time.
7.3C.2.2	Intra-band non-contiguous V2X
[bookmark: OLE_LINK23]For intra-band non-contiguous V2X listed in Table 5.5C.3-1, the each REFSENS requirements specified in clause 7.3.1G of TS 36.101 [4] and clause 7.3C.2 of TS 38.101-1 [2] apply when all SL reception CCs are activated at same time.
[bookmark: _Toc21344434][bookmark: _Toc29801921][bookmark: _Toc29802345][bookmark: _Toc29802970][bookmark: OLE_LINK14]7.3C.2.3	Inter-band V2X con-current operation
When UE is configured for NR V2X reception on V2X carrier con-current with E-UTRA uplink and downlink, NR V2X sidelink throughput for the carrier shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.7.28. Also the E-UTRA downlink throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.3.
For the inter-band con-current NR V2X operation, and the UE also supports a E-UTRA downlink inter-band con-current configuration in Table 5.5C.4.1-1, the minimum requirement for reference sensitivity of each band according to TS 36.101 [4] and TS 38.101-1 [2] shall be increased by the amount of ΔRIB,c for the corresponding NR V2X/E-UTRA band.
Table 7.3C.2.3-1 is proposed the reference sensitivity requirements for inter-band con-current V2X UE reception without any self-interference problem.
Table 7.3C.2.3-1: Reference sensitivity for V2X QPSK PREFSENS 
	Inter-band V2X reception
	Channel bandwidth

	V2X Band
	E-UTRA or NR V2X band (Uu)
	E-UTRA or NR Band
	SCS (kHz)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	30 MHz (dBm)
	40 MHz (dBm)
	Duplex Mode

	n38
	20
	20
	15
	-97
	-94
	-91.2
	-90
	
	
	FDD

	
	
	n38
	15
	
	-96.5
	
	-93.2
	-91.4
	-90.1
	HD

	
	
	
	30
	
	-96.6
	
	-93.4
	-91.7
	-90.2
	

	
	
	
	60
	
	-97.4
	
	-93.6
	-91.9
	-90.4
	

	n71
	47
	47
	15
	
	-90.4
	
	-87.5
	
	
	FDD

	
	
	n71
	15
	-97.2
	-94.0
	-91.6
	-86.0
	
	
	HD

	
	
	
	30
	
	-94.3
	-91.9
	-87.4
	
	
	

	
	
	
	60
	
	
	
	
	
	
	



Table 7.3C.2.3-2 is specified the additional Rx insertion loss according to harmonic trap filter to reduce the harmonic problem based on specific self desense analysis according to specific NR V2X inter-band con-current operation.
Table 7.3C.2.3-2: ΔRIB,V2X (two bands)
	V2X inter-band con-current band Combination
	V2X operating Band
	ΔRIB,c [dB]

	V2X_20_n38
	20
	[0.21]

	Note 1: The ΔRIB,V2X is applied on top of ΔRIB,c of DC_20_n38 when use harmonic trap filter to reduce 3rd harmonic impact from Band 20.



The reference sensitivity is defined to be met with Uu uplink assigned to one band (that differs from the V2X operating band) and all E-UTRA downlink carriers active. The Uu uplink resource blocks as defined in Table 7.3C.2.3-3 and Table 7.3C.2.3-4 shall be located as close as possible to V2X operating band but confined within the transmission bandwidth configuration for the channel.
Table 7.3C.2.3-3: Uplink configuration for reference sensitivity of V2X UE (PC5)
	Inter-band V2X con-current band configuration
	E-UTRA or NR UL band / Channel BW / NRB / Duplex mode

	V2X band (PC5)
	Uu band (Uu)
	UL band
	Channel Bandwidth (MHz)
	SCS
(kHz)
	NRB
	Duplex Mode

	n38
	20
	20
	10
	15
	50
	FDD

	47
	n71
	n71
	10
	15
	52
	FDD

	
	
	
	
	30
	24
	



Table 7.3C.2.3-4: SL Tx configuration for reference sensitivity of V2X UE (Uu)
	Inter-band V2X con-current band configuration
	E-UTRA or NR UL band / Channel BW / NRB / Duplex mode

	V2X band (PC5)
	Uu band (Uu)
	V2X band (PC5)
	Channel Bandwidth (MHz)
	SCS
(kHz)
	NRB 
	Duplex Mode

	n38
	20
	n38
	10
	15
	50
	HD

	
	
	
	
	30
	24
	

	
	
	
	
	60
	10
	

	47
	n71
	47
	10
	15
	50
	HD



7.3C.2.3.1	Reference sensitivity exception due to UL harmonic problem
Sensitivity degradation is allowed for a band if it is impacted by UL harmonic interference from another band part of the inter-band con-current V2X UE. Reference sensitivity exceptions (MSD) for the victim band (high) are specified in Table 7.3C.2.3.1-1 with uplink configuration of the aggressor band (low) specified in Table 7.3C.2.3.1-2.
Table 7.3C.2.3.1-1: Reference sensitivity exceptions (MSD) due to UL harmonic for inter-band con-current operation
	V2X inter-band con-current band combinations
	Operating Bands / Channel bandwidth of the affected DL band / MSD

	V2X_20_n38
	UL band
	SL operation
	10 MHz
(dB)
	20 MHz
(dB)
	30 MHz (dB)
	40 MHz
(dB)

	
	20
	n38
	[12.0]
	[9.0]
	[7.1]
	[6.0]

	NOTE 1:	These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) for which the 3rd transmitter harmonic is within the sidelink transmission bandwidth of a victim (higher) band.




NOTE 2:	The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB such that  in MHz and  with the carrier frequency in the victim (higher) band in MHz and  the channel bandwidth configured in the low band.
NOTE 3: The MSD level applied to all supported SCSs in victim band.



Table 7.3C.2.3.1-2: Uplink configuration for reference sensitivity exceptions due to UL harmonic interference for inter-band con-current V2X in NR FR1
	E-UTRA or NR Band / Channel bandwidth of the affected DL band / UL RB allocation of the agressor band

	UL band
	SL operation
	10
MHz
(LCRB)
	20 MHz
(LCRB)
	30 MHz
(LCRB)
	40 MHz
(LCRB)

	20
	n38
	[25]
	[50]
	[50]
	[50]

	NOTE 1:	The UL configuration applies regardless of the channel bandwidth of the UL band unless the UL resource blocks exceed that specified in Table 7.3.1-2 in TS 36.101 [4] or Table 7.3.2-3 in TS 38.101-1 [2] for the uplink bandwidth in which case the allocation according to Table 7.3.1-2 in TS 36.101 [4] or Table 7.3.2-3 in TS 38.101-1 [2] applies



<< End of changes >>
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