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[bookmark: _Toc368026310]<< Start of changes >>

6.3E	Output power dynamics for EN-V2X operation in FR1
6.3E.0	General
The E-UTRA SL and NR SL switching time mask defines the observation period between E-UTRA subframe and NR slot/mini-slot boundary. Both E-UTRA subframe and NR slot/mini-slot have ON power transmissions. The ON power is defined as the mean power over the symbol duration excluding any transient period. For E-UTRA subframe or NR slot/mini-slot having OFF power transmission, the general time mask for E-UTRA or NR shall apply.
For intra-band EN-V2X operation,  the output power dynamics specified in clause 6.3.2G, 6.3.3G, 6.3.4G and 6.3.5G [4] shall be applied for E-UTRA SL transmission or the output power dynamics specified in clause 6.3E [2] shall be applied for NR SL transmission, respectively.
For the inter-band con-current NR V2X operation, output power dynamics requirement specified in subclause 6.3 of TS 36.101 [4] shall apply for the E-UTRA uplink in licensed band and the requirements specified in subclause 6.3E of TS 38.101-1 [2] shall apply for the sidelink in NR Band n47.
[bookmark: _Toc21351626][bookmark: _Toc29807208]6.3E.1	Output power dynamics for EN-V2X without dual PA capability
For intra-band EN-V2X operation bands UE specified in subclause 5.3E.1 and 5.3E.2 without dual PA capability, the maximum UL switching time is defined as [150] us and SL reception interruption is allowed during SL switching time masks in Figure 6.3E.1-1 and Figure 6.3E.1-2 shall apply. 

[image: ]
Figure 6.3E.1-1: EN-V2X UE switching time mask at n47 without dual PA capability 
[image: ]
Figure 6.3E.1-2: EN-V2X UE switching time mask at n47 without dual PA capability

[bookmark: _Toc21351628][bookmark: _Toc29807210]6.4	Void
[bookmark: _Toc21351629][bookmark: _Toc29807211]6.4A	Transmit signal quality for CA
[bookmark: _Toc21351630][bookmark: _Toc29807212]6.4A.1	Frequency error for CA
For inter-band NR CA between FR1 and FR2, frequency error as specified in TS 38.101-1 [2] and TS 38.101-2 [3] apply for FR1 and FR2 respectively.
[bookmark: _Toc21351631][bookmark: _Toc29807213]6.4A.2	Transmit modulation quality for CA
For inter-band NR CA between FR1 and FR2, transmit modulation quality as specified in TS 38.101-1 [2] and TS 38.101-2 [3] apply for FR1 and FR2 respectively.
<< Unchanged sections are omitted >>


[bookmark: _Toc21351671][bookmark: _Toc29807253]6.5E.3	Spurious emissions
[bookmark: _Toc21351672][bookmark: _Toc29807254]6.5E.3.1	Intra-band EN-V2X
[bookmark: _Toc21351673][bookmark: _Toc29807255]6.5E.3.1.1	General spurious emissions
For intra-band EN-V2X, the general spurious emissions requirements specified in clause 6.6.3.1 of TS 36.101 [4] and clause 6.5E.3.1 of TS 38.101-1 [2] apply for each frequency range respectively.
[bookmark: _Toc21351674][bookmark: _Toc29807256]6.5E.3.1.2	Spurious emission band UE co-existence
For intra-band EN-V2X, the spurious emissions band UE co-existence requirements specified in clause 6.6.3.2 of TS 36.101 [4] and clause 6.5E.3.2 of TS 38.101-1 [2] apply for each frequency range respectively.
6.5E.3.2	Inter-band EN-V2X
6.5E.3.2.1	General spurious emissions
For inter-band EN-V2X, the general spurious emissions requirements specified in clause 6.6.3.1 of TS 36.101 [4] and clause 6.5E.3.1 of TS 38.101-1 [2] apply for each frequency range respectively.
6.5E.3.2.2	Spurious emission band UE co-existence
For the inter-band con-current NR V2X operation, the UE-coexistence requirements in Table 6.5E.3.1.1-1 apply for the corresponding inter-band con-current operation with transmission assigned to both E-UTRA uplink in licensed band and sidelink in NR Band n47.
Table 6.5E.3.1.1-1: Requirements for inter-band con-current V2X operation
	V2X con-current operating band cofiguration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	V2X_XA_n47A
	E-UTRA Band 1, 5, 7, 8, 26, 28, 34, 39, 40, 44, 45, 65, 87, 88
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 22, 41, 42, 52
NR Band n77, n78
	FDL_low 
	-
	FDL_high
	-50
	1
	1

	
	Frequency range
	5925
	-
	5950
	-30
	1
	3, 4

	
	Frequency range
	5815
	-
	5855
	-30
	1
	3

	V2X_20A_n38A
	E-UTRA Band 1, 3, 8, 22, 31, 32, 33, 34, 40, 43, 50, 51, 65, 67, 68, 72, 74, 75, 76
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 42, 52
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 20
	FDL_low
	-
	FDL_high
	-50
	1
	5

	NOTE 1:	As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd, 3rd, 4th [or 5th] harmonic spurious emissions. In case the exceptions are allowed due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2MHz + N x LCRB x 180kHz), where N is 2, 3 or 4 for the 2nd, 3rd or 4th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.
NOTE 2:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the aggregated channel bandwidth.
NOTE 3: Applicable when NS_XX is configured by the pre-configured radio parameters for power class 3 V2X UE.
NOTE 4: 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 5: These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.




<< Unchanged sections are omitted >>


[bookmark: _Toc21351703][bookmark: _Toc29807285]7	Receiver characteristics
[bookmark: _Toc21351704][bookmark: _Toc29807286]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.
For intra-band non-contiguous EN-DC, the output power is configured as follows:
-	One E-UTRA uplink carrier with the output power set to 4dB Below PCMAX_L and the NR band whose downlink is being tested has its uplink carrier output power set to minimum output power as defined in clause 6.3.1 of TS 38.101-1 [2].
-	One NR uplink carrier with the output power set to 4dB Below PCMAX_L and the E-UTRA band whose downlink is being tested has its uplink carrier output power set to minimum output power as defined in clause 6.3.2.1 of TS 36.101 [4].
For the additional requirements for intra-band non-contiguous EN-DC of two sub-blocks, an in-gap test refers to the case when the interfering signal is located at a negative offset with respect to the assigned lowest channel frequency of the highest sub-block and located at a positive offset with respect to the assigned highest channel frequency of the lowest sub-block.
For the additional requirements for intra-band non-contiguous EN-DC of two sub-blocks, an out-of-gap test refers to the case when the interfering signal(s) is (are) located at a positive offset with respect to the assigned channel frequency of the highest carrier frequency or located at a negative offset with respect to the assigned channel frequency of the lowest carrier frequency.
For the additional requirements for intra-band non-contiguous EN-DC of two sub-blocks with channel bandwidth larger than or equal to 5 MHz, the existing adjacent channel selectivity requirements, in-band blocking requirements (for each case), and narrow band blocking requirements apply for in-gap tests only if the corresponding interferer frequency offsets with respect to the two measured carriers satisfy the following condition in relation to the sub-block gap size Wgap for at least one of the E-UTRA or NR sub-blocks, so that the interferer frequency position does not change the nature of the core requirement tested:
	Wgap ≥ 2∙|FInterferer (offset)| – BWChannel
For the E-UTRA sub-block, the FInterferer (offset), for a sub-block with a single component carrier is the interferer frequency offset with respect to carrier as specified in clause 7.5.1, clause 7.6.1 and clause 7.6.3 for the respective requirement in TS 36.101 [4] and BWChannel. FInterferer (offset) for the E-UTRA sub-block with two or more contiguous component carriers is the interference frequency offset with respect to the carrier adjacent to the gap is specified in clause 7.5.1A, 7.6.1A and 7.6.3A in TS 36.101 [4].
For the NR sub-block, the FInterferer (offset), for a sub-block with a single component carrier is the interferer frequency offset with respect to carrier as specified in clause 7.5.1, clause 7.6.1 and clause 7.6.3 for the respective requirement in TS 38.101-1 [2] and BWChannel.
The interferer frequency offsets for adjacent channel selectivity, each in-band blocking case and narrow-band blocking shall be tested separately with a single in-gap interferer at a time.
[bookmark: _Toc21351705]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.
[bookmark: _Toc29807287]7.2	Void
[bookmark: _Toc21351706][bookmark: _Toc29807288]7.3	Void
[bookmark: _Toc21351707][bookmark: _Toc29807289]7.3A	Reference sensitivity for CA
[bookmark: _Toc21351708][bookmark: _Toc29807290]7.3A.1	General
<< Unchanged sections are omitted >>

7.3E	Reference sensitivity for EN-V2X operation in FR1
7.3E.1	General
For EN-V2X operation of REFSENS requirements defined in TS 38.101-1 [2] and TS 36.101 [4] apply to all downlink bands of EN-V2X configurations listed in clause 5.5E, unless sensitivity degradation exception is allowed in this clause of this specification, clause 7.3E in TS 38.101-1 [2] or clause 7.3.1G in TS 36.101 [4]. 
In case of intra-band EN-V2X, the each REFSENS requirements specified in clause 7.3.1G of TS 36.101 [4] and clause 7.3E.2 of TS 38.101-1 [2] apply when all SL reception CCs are activated at same time. 
[bookmark: _Toc29802970][bookmark: _Toc29802345][bookmark: _Toc29801921][bookmark: _Toc21344434]7.3E.2	Reference sensitivity power level for 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 [TBD] with parameters specified in Table 7.3E.2-1. 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 7.3E.2-2, the minimum requirement for reference sensitivity shall be increased by the amount given in ΔRIB,c in Table 7.3E.2-2 for the corresponding NR V2X/E-UTRA band.
Table 7.3E.2-1: Reference sensitivity for V2X Communication QPSK PREFSENS
	Inter-band EN-V2X reception
	
	Channel bandwidth

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

	n47
	Band X
	Band X
	15
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	n47
	15
	
	TBD
	
	TBD
	TBD
	TBD
	TDD

	
	
	
	30
	
	TBD
	
	TBD
	TBD
	TBD
	

	
	
	
	60
	
	TBD
	
	TBD
	TBD
	TBD
	

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

	
	
	n38
	15
	
	[-96.8]
	
	[-93.8]
	
	[-90.6]
	TDD

	
	
	
	30
	
	[-97.1]
	
	[-94.0]
	
	[-90.7]
	

	
	
	
	60
	
	[-97.5]
	
	[-94.2]
	
	[-90.9]
	

	NOTE1: Need 5th order IMD problem analysis and define MSD level for EN-V2X_20A-n38A



Table 7.3E.2-2: ΔRIB,c (two bands)
	V2X inter-band con-current band Combination
	V2X operating Band
	ΔRIB,c [dB]
	Comment

	EN-V2X_X_n47
	X
	TBD
	

	EN-V2X_20_n38
	20
	TBD
	3rd harmonic from B20 impact into n38,



The reference sensitivity is defined to be met with E-UTRA uplink assigned to one band (that differs from the V2X operating band) and all E-UTRA downlink carriers active. The E-UTRA uplink resource blocks shall be located as close as possible to NR V2X operating band but confined within the transmission bandwidth configuration for the channel. The uplink configuration for the NR V2X/E-UTRA operating band is specified in Table 7.3E.2-3 and 7.3E.2-4. The REFSENS of Uu downlink and PC5 sidelink will be tested at the same time.
Table 7.3E.2-3: Uplink configuration for REFSENS of NR V2X Bands
	Inter-band NR V2X /E-UTA configuration
	E-UTRA UL band / Channel BW / NRB / Duplex mode

	NR V2X band (PC5)
	E-UTRA DL/V2X operating band (Uu)
	E-UTRA UL/V2X band (Uu)
	Channel Bandwidth (MHz)
	NRB 
	Duplex Mode

	n47
	Band X
	Band X
	10
	TBD
	TBD

	n38
	Band 20
	Band 20
	10
	50
	FDD



Table 7.3E.2-4: Sidelink TX configuration for REFSENS of NR V2X Bands
	Inter-band NR V2X /E-UTA configuration
	NR SL band / Channel BW / NRB / Duplex mode

	NR V2X band (PC5)
	E-UTRA DL/V2X operating band (Uu)
	V2X band (PC5)
	Channel Bandwidth (MHz)
	NRB 
	Duplex Mode

	n47
	Band X
	n47
	10
	52
	TDD

	n38
	Band 20
	n38
	10
	52
	TDD





<< End of changes >>
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