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<Start of Change>
[bookmark: _Toc29802725][bookmark: _Toc29802100][bookmark: _Toc29801676][bookmark: _Toc21344192]5.2E	Operating band combination for V2X
NR V2X operation is designed to operate concurrent with E-UTRA uplink/downlink on the operating bands combinations listed in Table 5.2E-1.
Table 5.2E-1 Inter-band con-current V2X operating bands
	V2X con-current operating Band
	E-UTRA or V2X Operating Band
	Interface

	V2X_X-n47
	X
	Uu

	
	n47
	PC5



<Next Change>
[bookmark: _Toc29802790][bookmark: _Toc29802165][bookmark: _Toc29801741][bookmark: _Toc21344255]6.2E	Transmitter power for V2X
[bookmark: _Toc29802791][bookmark: _Toc29802166][bookmark: _Toc29801742][bookmark: _Toc21344256]6.2E.1	UE maximum output power for V2X
[bookmark: _Toc29802794][bookmark: _Toc29802169][bookmark: _Toc29801745][bookmark: _Toc21344259]6.2E.1.1	UE maximum output power for V2X con-current operation
For the inter-band con-current NR V2X operation, the maximum output power is specified in Table 6.2E.1-1. The period of measurement shall be at least one sub frame (1ms).
Table 6.2E.1.1-1: Con-current NR V2X UE Power Class for uplink inter-band combination (two bands)
	V2X con-current operating band Configuration
	Class 1 (dBm)	
	Tolerance (dB)	
	Class 2 (dBm)
	Tolerance
(dB)	
	Class 3 (dBm)
	Tolerance (dB)	
	Class 4 (dBm)
	Tolerance (dB)

	V2X_XA-n47A
	
	
	
	
	23
	+2/-32
	
	

	NOTE 1: The con-current band combinations is used for NR V2X Service.
NOTE 2: PPowerClass is the maximum UE power specified without taking into account the tolerance 
NOTE 3: For inter-band con-current aggregation the maximum power requirement apply to the total transmitted power over all component carriers (per UE).
NOTE 4:	4 refers to the transmission bandwidths (Figure 5.6-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB




<Next Change>
[bookmark: _Toc29802795][bookmark: _Toc29802170][bookmark: _Toc29801746][bookmark: _Toc21344260]6.2E.2	UE maximum output power reduction for V2X
[bookmark: _Toc29802798][bookmark: _Toc29802173][bookmark: _Toc29801749][bookmark: _Toc21344263]6.2E.2.1	UE maximum output power reduction for V2X con-current operation
For the inter-band con-current NR V2X operation, the allowed maximum power reduction (MPR) for the maximum output power shall be applied per each component carrier. The MPR requirements in subclause 6.2.3 of TS 36.101 [4] apply for E-UTRA Uu operation in licensed band, and the MPR requirements in subclause 6.2E.2 of TS 38.101-1 [2] apply for NR sidelink operation in Band n47.
<Next Change>
[bookmark: _Toc29802799][bookmark: _Toc29802174][bookmark: _Toc29801750][bookmark: _Toc21344264]6.2E.3	UE additional maximum output power reduction for V2X
6.2E.3.1	UE additional maximum output power reduction for V2X con-current operation
For the inter-band con-current NR V2X operation, the allowed additional maximum power reduction (A-MPR) for the maximum output power shall be applied per each component carrier. The A-MPR requirements in subclause 6.2.3 of TS 36.101 [4] apply for E-UTRA Uu operation in licensed band, and the A-MPR requirements in in subclause 6.2E.3 of TS 38.101-1 [2] apply for NR sidelink operation in Band n47.
<Next Change>
[bookmark: _Toc29802803][bookmark: _Toc29802178][bookmark: _Toc29801754][bookmark: _Toc21344268]6.2E.4	Configured output power for V2X
[bookmark: _Toc29802807][bookmark: _Toc29802182][bookmark: _Toc29801758][bookmark: _Toc21344272]6.2E.4.1	Configured transmitted power for V2X con-current operation
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,E-UTRA and PCMAX,c,V2X for the configured E-UTRA uplink carrier and the configured NR V2X carrier, respectively, and its total configured maximum output power PCMAX,c.
The configured maximum output power PCMAX c,E-UTRA(p) in subframe p for the configured E-UTRA uplink carrier shall be set within the bounds:
PCMAX_L,c, E-UTRA (p) ≤  PCMAX,c, E-UTRA (p) ≤  PCMAX_H,c, E-UTRA (p)
where PCMAX_L,c,E-UTRA and PCMAX_H,c, E-UTRA are the limits for a serving cell c as specified in subclause 6.2.5 TS 36.101 [4].
The configured maximum output power PCMAX c,V2X (q) in slot q for the configured NR V2X 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 6.2E.4 of TS 38.101-1 [2].
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,E-UTRA (p)
PCMAX_H (p,q) = 10 log10 [pCMAX_H,c, E-UTRA (p) + pCMAX_H,c,V2X (q)]
where pCMAX_H,c,V2X and pCMAX_H,c,E-UTRA are the limits PCMAX_H,c,V2X (q) and PCMAX_H,c,E-UTRA (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,E-UTRA + pUMAX,c,V2X],
where pUMAX,c,E-UTRA  denotes the measured output power of serving cell c for the configured E-UTRA uplink carrier, and pUMAX,c,V2X  denotes the measured output power for the configured NR V2X carrier 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 6.2E.4-1. PCMAX_L may be modified for any overlapping portion of slots (p, q) and (p +1, q+1).

<Next Change>
6.3E	Output power dynamics for V2X
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.  

<Next Change>	
[bookmark: _Toc29802869][bookmark: _Toc29802244][bookmark: _Toc29801820][bookmark: _Toc21344334]6.4E	Transmit signal quality for V2X
[bookmark: _Toc29802870][bookmark: _Toc29802245][bookmark: _Toc29801821][bookmark: _Toc21344335]6.4E.1	Frequency error for V2X
[bookmark: _Toc29802873][bookmark: _Toc29802248][bookmark: _Toc29801824][bookmark: _Toc21344338]6.4E.1.1	Frequency error for V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in subclause 6.4.1 of TS 36.101 [4] shall apply for the E-UTRA uplink in licensed band and the requirements specified in subclause 6.4E.1 of TS 38.101-1 [2] shall apply for the sidelink in NR Band n47. 

[bookmark: _Toc29802874][bookmark: _Toc29802249][bookmark: _Toc29801825][bookmark: _Toc21344339]6.4E.2	Transmit modulation quality for V2X
[bookmark: _Toc29802875][bookmark: _Toc29802250][bookmark: _Toc29801826][bookmark: _Toc21344340]6.4E.2.1	Transmit modulation quality for V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in subclause 6.5.2 of TS 36.101 [4] shall apply for the E-UTRA uplink in licensed band and the requirements specified in subclause 6.4E.2 of TS 38.101-1 [2] shall apply for the sidelink in NR Band n47.
[bookmark: _GoBack] 
<Next Change>
[bookmark: OLE_LINK16][bookmark: _Toc29802921][bookmark: _Toc29802296][bookmark: _Toc29801872][bookmark: _Toc21344385]6.5E	Output RF spectrum emissions for V2X
[bookmark: _Toc29802922][bookmark: _Toc29802297][bookmark: _Toc29801873][bookmark: _Toc21344386]6.5E.1	Occupied bandwidth for V2X
[bookmark: _Toc29802925][bookmark: _Toc29802300][bookmark: _Toc29801876][bookmark: _Toc21344389]6.5E.1.1	Occupied bandwidth for V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in subclause 6.6.1 of TS 36.101 [4] shall apply for the E-UTRA uplink in licensed band and the requirements specified in subclause 6.5E.1 of TS 38.101-1 [2] shall apply for the sidelink in NR Band n47. 

[bookmark: _Toc29802926][bookmark: _Toc29802301][bookmark: _Toc29801877][bookmark: _Toc21344390]6.5E.2	Out of band emission for V2X
[bookmark: _Toc29802927][bookmark: _Toc29802302][bookmark: _Toc29801878][bookmark: _Toc21344391]6.5E.2.1	General
[bookmark: _Toc29802928][bookmark: _Toc29802303][bookmark: _Toc29801879][bookmark: _Toc21344392]6.5E.2.2	Spectrum emission mask
[bookmark: _Toc29802931][bookmark: _Toc29802306][bookmark: _Toc29801882][bookmark: _Toc21344395]6.5E.2.2.1	Spectrum emission mask for V2X con-current operation
For the inter-band con-current NR V2X operation, the general/additional SEM requirements specified in subclause 6.6.2 of TS 36.101 [4] shall apply for the E-UTRA uplink in licensed band and the general/additional SEM requirements specified in subclause 6.5E.2 of TS 38.101-1 [2] shall apply for the sidelink in NR Band n47. 

[bookmark: _Toc29802936][bookmark: _Toc29802311][bookmark: _Toc29801887][bookmark: _Toc21344400]6.5E.2.4	Adjacent channel leakage ratio
[bookmark: _Toc29802937][bookmark: _Toc29802312][bookmark: _Toc29801888][bookmark: _Toc21344401]6.5E.2.4.1	ACLR for V2X con-current operation
For the inter-band con-current NR V2X operation, the ACLR requirement specified in subclause 6.5.2.3 of TS 36.101 [4] shall apply for the E-UTRA uplink in licensed band and the ACLR requirement specified in subclause 6.5E.2.4 of TS 38.101-1 [2] shall apply for the sidelink in NR Band n47. 
<Next Change>
[bookmark: _Toc29802945][bookmark: _Toc29802320][bookmark: _Toc29801896][bookmark: _Toc21344409]6.5E.3	Spurious emission for V2X
[bookmark: _Toc29802946][bookmark: _Toc29802321][bookmark: _Toc29801897][bookmark: _Toc21344410]6.5E.3.1	General spurious emissions
[bookmark: _Toc29802950][bookmark: _Toc29802325][bookmark: _Toc29801901][bookmark: _Toc21344414]6.5E.3.1.1	Spurious emissions for UE co-existence for V2X con-current operation
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

	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.



<Next Change>
[bookmark: _Toc29802951][bookmark: _Toc29802326][bookmark: _Toc29801902][bookmark: _Toc21344415]6.5E.4	Transmit intermodulation for V2X
[bookmark: _Toc29802954][bookmark: _Toc29802329][bookmark: _Toc29801905][bookmark: _Toc21344418]6.5E.4.1	Transmit intermodulation for V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in subclause 6.7.1 of TS 36.101 [4] shall apply for the E-UTRA uplink in licensed band and the requirements specified in subclause 6.5E.4 of TS 38.101-1 [2] shall apply for the sidelink in NR Band n47. 

<Next Change>
[bookmark: _Toc29802968][bookmark: _Toc29802343][bookmark: _Toc29801919][bookmark: _Toc21344432]7.3E	Reference sensitivity for V2X
[bookmark: _Toc29802970][bookmark: _Toc29802345][bookmark: _Toc29801921][bookmark: _Toc21344434]7.3E.1	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.1-1. 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.1-2, the minimum requirement for reference sensitivity shall be increased by the amount given in ΔRIB,c in Table 7.3E.1-2 for the corresponding NR V2X/E-UTRA band.
Table 7.3E.1-1: Reference sensitivity for V2X Communication QPSK PREFSENS
	Inter-band V2X reception
	Channel bandwidth

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

	n47
	Band X
	x
	
	
	
	
	
	
	
	
	TBD

	
	
	n47
	
	
	
	
	
	
	
	
	HD



Table 7.3E.1-2: ΔRIB,c (two bands)
	V2X inter-band con-current band Combination
	E-UTRA Band
	ΔRIB,c [dB]

	V2X_X-n47
	X
	TBD



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.1-3 and 7.3E.1-4. The REFSENS of Uu downlink and PC5 sidelink will be tested at the same time.
Table 7.3E.1-3: 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 operating band (Uu)
	E-UTRA band (Uu)
	Channel Bandwidth (MHz)
	NRB 
	Duplex Mode

	n47
	X
	TBD
	TBD
	TBD
	TBD



Table 7.3E.1-4: 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 operating band (Uu)
	V2X band (PC5)
	Channel Bandwidth (MHz)
	NRB 
	Duplex Mode

	n47
	X
	n47
	10
	52
	HD



<Next Change>
[bookmark: _Toc29802995][bookmark: _Toc29802370][bookmark: _Toc29801946][bookmark: _Toc21344458]7.4E	Maximum input level for V2X
[bookmark: _Toc29802996][bookmark: _Toc29802371][bookmark: _Toc29801947][bookmark: _Toc21344459]7.4E.1	Maximum input level for V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in subclause 7.4E of TS 38.101-1 [2] shall apply for the NR sidelink reception in Band n47 and the requirements specified in subclause 7.4.1 of TS 36.101 [4] shall apply for the E-UTRA downlink reception in licensed band while all downlink carriers are active.

<Next Change>
[bookmark: _Toc29803001][bookmark: _Toc29802376][bookmark: _Toc29801952][bookmark: _Toc21344464]7.5E	Adjacent channel selectivity for V2X
[bookmark: _Toc29803002][bookmark: _Toc29802377][bookmark: _Toc29801953][bookmark: _Toc21344465]7.5E.1	Adjacent channel selectivity for V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in subclause 7.5E of TS 38.101-1 [2] shall apply for the NR sidelink reception in Band n47 and the requirements specified in subclause 7.5.1 of TS 36.101 [4] shall apply for the E-UTRA downlink reception in licensed band while all downlink carriers are active.

<Next Change>
[bookmark: _Toc29803013][bookmark: _Toc29802388][bookmark: _Toc29801964][bookmark: _Toc21344476]7.6E.2	In-band blocking for V2X
[bookmark: _Toc29803014][bookmark: _Toc29802389][bookmark: _Toc29801965][bookmark: _Toc21344477]7.6E.2.1	In-band blocking for V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in subclause 7.6E2 of TS 38.101-1 [2] shall apply for the NR sidelink reception in Band n47 and the requirements specified in subclause 7.6.1.1 of TS 36.101 [4] shall apply for the E-UTRA downlink reception in licensed band while all downlink carriers are active.

<Next Change>
[bookmark: _Toc29803017][bookmark: _Toc29802392][bookmark: _Toc29801968][bookmark: _Toc21344480]7.6E.3	Out-of-band blocking for V2X
[bookmark: _Toc29803018][bookmark: _Toc29802393][bookmark: _Toc29801969][bookmark: _Toc21344481]7.6E.3.1	Out-of-band blocking for V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in subclause 7.6E3 of TS 38.101-1 [2] shall apply for the NR sidelink reception in Band n47 and the requirements specified in subclause 7.6.2.1 of TS 36.101 [4] shall apply for the E-UTRA downlink reception in licensed band while all downlink carriers are active.

<Next Change>
[bookmark: _Toc29803021][bookmark: _Toc29802396][bookmark: _Toc29801972][bookmark: _Toc21344484]7.6E.4	Narrow band blocking for V2X
[bookmark: _Toc29803022][bookmark: _Toc29802397][bookmark: _Toc29801973][bookmark: _Toc21344485]7.6E.4.1	Narrow band blocking for V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in subclause 7.6E4 of TS 38.101-1 [2] shall apply for the NR sidelink reception in Band n47 and the requirements specified in subclause 7.6.3.1 of TS 36.101 [4] shall apply for the E-UTRA downlink reception in licensed band while all downlink carriers are active.

<Next Change>
[bookmark: _Toc29803032][bookmark: _Toc29802407][bookmark: _Toc29801983][bookmark: _Toc21344495]7.7E	Spurious response for V2X
[bookmark: _Toc29803033][bookmark: _Toc29802408][bookmark: _Toc29801984][bookmark: _Toc21344496]7.7E.1	Spurious response for V2X con-current operation
[bookmark: OLE_LINK17]For the inter-band con-current NR V2X operation, the requirements specified in subclause 7.7E of TS 38.101-1 [2] shall apply for the NR sidelink reception in Band n47 and the requirements specified in subclause 7.7.1 of TS 36.101 [4] shall apply for the E-UTRA downlink reception in licensed band while all downlink carriers are active.

<Next Change>
[bookmark: _Toc29803040][bookmark: _Toc29802415][bookmark: _Toc29801991][bookmark: _Toc21344503]7.8E	Intermodulation characteristics for V2X
[bookmark: _Toc29803041][bookmark: _Toc29802416][bookmark: _Toc29801992][bookmark: _Toc21344504]7.8E.1	Intermodulation for V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in subclause 7.8E of TS 38.101-1 [2] shall apply for the NR sidelink reception in Band n47 and the requirements specified in subclause 7.8.1 of TS 36.101 [4] shall apply for the E-UTRA downlink reception in licensed band while all downlink carriers are active.

<End of Change>
