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5.5G
Operating bands for V2X Communication

E-UTRA V2X Communication is designed to operate in the the operating bands defined in Table 5.5G-1.
Table 5.5G-1 V2X operating band

	E‑UTRA Operating Band
	E-UTRA V2X Operating Band
	V2X UE transmit
	V2X UE receive
	Duplex Mode
	Interface

	
	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	
	

	47
	47
	5855 MHz
	
	5925 MHz
	5855 MHz
	
	5925 MHz
	TDD
	PC5

	3
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD
	Uu

	7
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD
	Uu

	8
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	FDD
	Uu

	34
	34
	2010MHz
	–
	2025MHz
	2010MHz
	–
	2025MHz
	TDD
	Uu

	39
	39
	1880 MHz
	–
	1920 MHz
	1880 MHz
	–
	1920 MHz
	TDD
	Uu

	41
	41
	2496 MHz
	
	2690 MHz
	2496 MHz
	
	2690 MHz
	TDD
	Uu


E-UTRA V2X communication is designed to operate concurrent with E-UTRA uplink/downlink on the operating bands combinations listed in Table 5.5G-2.
Table 5.5G-2 Inter-band con-current V2X operating bands
	V2X con-current band configuration
	E-UTRA or V2X Operating Band
	Interface
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	
	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	V2X_3-47
	3
	Uu
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	47
	PC5
	5855 MHz
	–
	5925 MHz
	5855 MHz
	
	5925 MHz
	TDD

	V2X_7-47
	7
	Uu
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	
	47
	PC5
	5855 MHz
	–
	5925 MHz
	5855 MHz
	
	5925 MHz
	TDD

	V2X_8-47
	8
	Uu
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	FDD

	
	47
	PC5
	5855 MHz
	–
	5925 MHz
	5855 MHz
	
	5925 MHz
	TDD

	V2X_34-47
	34
	Uu
	2010 MHz
	–
	2025 MHz
	2010 MHz
	
	2025 MHz
	TDD

	
	47
	PC5
	5855 MHz
	–
	5925 MHz
	5855 MHz
	
	5925 MHz
	TDD

	V2X_39-47
	39
	Uu
	1880 MHz
	–
	1920 MHz
	1880 MHz
	–
	1920 MHz
	TDD

	
	47
	PC5
	5855 MHz
	–
	5925 MHz
	5855 MHz
	
	5925 MHz
	TDD

	V2X_41-47
	41
	Uu
	2496 MHz
	–
	2690 MHz
	2496 MHz
	
	2690 MHz
	TDD

	
	47
	PC5
	5855 MHz
	–
	5925 MHz
	5855 MHz
	
	5925 MHz
	TDD


E-UTRA V2X communication is also designed to operate for intra-band multi-carrier operation in the operating bands defined in Table 5.5G-3.

Table 5.5G-3: V2X intra-band multi-carrier operation

	V2X multi-carrier Band configuration
	V2X operating Band
	Interface

	V2X_47
	47
	PC5


<Unchaned part omitted>

5.6G
Channel bandwidth for V2X Communication

5.6G.1
Channel bandwidths per operating band for V2X Communication

E-UTRA V2X Communication channel bandwidths and operating band is shown in Table 5.6G.1-1. The same (symmetrical) channel bandwidth is specified for both the TX and RX path.

Table 5.6G.1-1: V2X Communciation channel bandwidth

	E-UTRA V2X band / V2X channel bandwidth

	E-UTRA 

V2X Operating

 Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	47
	
	
	
	Yes
	
	Yes

	3
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	7
	
	
	Yes
	Yes
	Yes
	Yes

	8
	Yes
	Yes
	Yes
	Yes
	
	

	34
	
	
	Yes
	Yes
	Yes
	

	39
	
	
	Yes
	Yes
	Yes
	Yes

	41
	
	
	Yes
	Yes
	Yes
	Yes


For V2X inter-band con-current operation, the V2X Communication channel bandwidths for each operating band is specified in Table 5.6G.1-2.
Table 5.6G.1-2: Inter-band con-current V2X configurations and bandwidth combination sets

	V2X con-current band Configuration 
	E-UTRA or V2X operating Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum bandwidth [MHz]
	Bandwidth combination set

	V2X_3A-47A
	3
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	47
	
	
	
	Yes
	
	Yes
	
	

	V2X_7A_47A
	7
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	47
	
	
	
	Yes
	
	Yes
	
	

	V2X_8A-47A
	8
	Yes
	Yes
	Yes
	Yes
	
	
	30
	0

	
	47
	
	
	
	Yes
	
	Yes
	
	

	V2X_34A-47A
	34
	
	
	Yes
	Yes
	Yes
	
	35
	0

	
	47
	
	
	
	Yes
	
	Yes
	
	

	V2X_39A-47A
	39
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	47
	
	
	
	Yes
	
	Yes
	
	

	V2X_41A-47A
	41
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	47
	
	
	
	Yes
	
	Yes
	
	


V2X Bandwidth Class is specified in Table 5.6G.1-3 for V2X intra-band contiguous multi-carrier operation. 

Table 5.6G.1-3: V2X bandwidth classes and corresponding nominal guard bands

	V2X Bandwidth Class
	Aggregated Transmission Bandwidth Configuration
	Number of contiguous CC
	Nominal Guard Band BWGB

	A
	NRB,agg ≤ 100
	1
	a1 BWChannel(1) - 0.5f1 (NOTE 2)

	B
	25 < NRB,agg ≤ 100
	2
	[0.05 max(BWChannel(1),BWChannel(2))

 - 0.5f1]

	C
	100 < NRB,agg ≤ 200
	2
	NOTE 3

	D
	200 < NRB,agg ≤ 300
	3
	NOTE 3

	E
	300 < NRB,agg ≤ 400
	4
	NOTE 3

	F
	400 < NRB,agg ≤ 500
	5
	NOTE 3

	I
	700 < NRB,agg ≤ 800
	8
	NOTE 3

	NOTE 1:
BWChannel(j), j = 1, 2, 3, 4 is the channel bandwidth of an E-UTRA component carrier according to Table 5.6-1 and f1 = f for the downlink with f the subcarrier spacing while f1 = 0 for the uplink.

NOTE 2:
a1 = 0.16/1.4 for BWChannel(1) = 1.4 MHz whereas a1 = 0.05 for all other channel bandwidths.

NOTE 3:
Applicable for later releases.


For V2X intra-band multi-carrier operation, the V2X communication channel bandwidths for each operating band is specified in Table 5.6G.1-4.
Table 5.6G.1-4: V2X intra-band multi-carrier configurations

	
	V2X multi-carrier configuration / Bandwidth combination set

	V2X multi-carrier band Configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	V2X_47B
	10
	10
	
	
	
	20
	0


<Unchanged part omitted>
6.2.2G
UE maximum output power for V2X Commincation
When UE is configured for E-UTRA V2X sidelink transmissions non-concurrent with E-UTRA uplink transmissions for E-UTRA V2X operating bands specified in Table 5.5G-1, the allowed V2X UE maximum output power for shall be as applied in Table 6.2.2-1 in subclause 6.2.2.
For V2X UE is configured for simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions for inter-band E-UTRA V2X / E-UTRA bands specified in Table 5.5G-2, the UE maximum output power shall be as specified in Table 6.2.2G-1 in subclause 6.2.2G for the corresponding inter-band con-current operation with uplink assigned to two bands.

Table 6.2.2G-1: Inter-band con-current V2X UE Power Class (two bands)
	V2X con-current band Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	V2X_3A-47A
	
	
	
	
	23
	+2/-34
	
	

	V2X_7A-47A
	
	
	
	
	23
	+2/-34
	
	

	V2X_8A-47A
	
	
	
	
	23
	+2/-34
	
	

	V2X_34A-47A
	
	
	
	
	23
	+2/-34
	
	

	V2X_39A-47A
	
	
	
	
	23
	+2/-34
	
	

	V2X_41A-47A
	
	
	
	
	23
	+2/-34
	
	

	NOTE 1: 
The con-current band combinations is used for 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


For intra-band contiguous multi-carrier operation, the maximum output power is defined in Table 6.2.2G-2.
Table 6.2.2G-2: V2X UE Power Class for intra-band contiguous multi-carrier operation

	V2X multi-carrier Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	V2X_47B
	
	
	
	
	23
	±2
	
	

	NOTE 1: PPowerClass is the maximum UE power specified without taking into account the tolerance 
NOTE 2: For intra-band multi-carrier operation, the maximum power requirement should apply to the total transmitted power over all component carriers (per UE).


When a Power Class 2 UE is configured for E-UTRA V2X sidelink transmissions in Band 47, the UE shall meet the following additional requirements for transmission within the frequency ranges 5855-5925 MHz:

-
The maximum mean power spectral density shall be restricted to 23 dBm/MHz EIRP when the network signaling value NS_34 is indicated.

where the network signaling values are specified in clause 6.2.4G.
<Unchanged part omitted>

6.2.5G
Configured transmitted power for V2X Communication

When UE is configured for E-UTRA V2X sidelink transmissions non-concurrent with E-UTRA uplink transmissions for E-UTRA V2X  operating bands specified in Table 5.5G-1, the V2X UE is allowed to set its configured maximum output power PCMAX,c for component carrier c. The configured maximum output power PCMAX,c is set within the following bounds:

PCMAX_L,c ≤  PCMAX,c  ≤  PCMAX_H,c with


PCMAX_L,c = MIN {PEMAX,c – TC,c,  PPowerClass –– MAX(MPRc + A-MPRc + ΔTIB,c + TC,c + TProSe, P-MPRc), PRegulatory,c }

PCMAX_H,c = MIN {PEMAX,c,  PPowerClass,  PRegulatory,c }

where

-
For the total transmitted power PCMAX,c of PSSCH and PSCCH, PEMAX,c is the value given by IE maxTxPower, defined by [7], when the UE is not associated with a serving cell on the V2X carrier. 

-
For
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, PEMAX,c is the value given by the IE maxTxPower in [7] when the UE is not associated with a serving cell on the V2X carrier.
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 and applying the MPR for SSSS as specified in Section 6.2.3D.
-
PPowerClass is the maximum UE power specified in Table 6.2.2-1 without taking into account the tolerance specified in the Table 6.2.2-1;

-
MPRc and A-MPRc for serving cell c are specified in subclause 6.2.3G and subclause 6.2.4G, respectively;

-
TIB,c, TC,c, TProSe and P-MPRc are specified in subclause 6.2.5 
-
PRegulatory,c= 10 dBm when the CEN DSRC tolling system is nearby V2X UE; PRegulatory,c= 33 dBm otherwise.

The maximum output power PCMAX,PSSCH and PCMAX,PSCCH are derived from PCMAX,c based on the PSD offset following subclause 14.1.1.5 in [6]. For all cases, the PSD difference between PSCCH and PSSCH shall be the same as the PSD offset value.

For the measured configured maximum output power PUMAX,c for E-UTRA V2X sidelink transmissions non-concurrent with E-UTRA uplink transmissions, the same requirement as in subclause 6.2.5 shall be applied.

When a UE is configured for simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions for inter-band E-UTRA V2X / E-UTRA bands specified in Table 5.5G-2, 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 E-UTRA V2X carrier, respectively, and its total configured maximum output power PCMAX,c. The TIB,c of PCMAX,c,E-UTRA is specified in Table 6.2.5G-1.

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,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.

The configured maximum output power PCMAX c,V2X (q) in subframe q for the configured E-UTRA 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 6.2.5G. 

The total UE configured maximum output power PCMAX (p,q) in a subframe p of an E-UTRA uplink carrier and a subframe q of an E-UTRA 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) = MIN {10 log10 [pCMAX_H,c,E-UTRA (p) + pCMAX_H,c,V2X (q)], PPowerClass}

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 E-UTRA 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 E-UTRA 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 6.2.5C-1. PCMAX_L may be modified for any overlapping portion of subframes (p, q) and (p +1, q+1).
When a UE is configured for asynchronous V2X and uplink transmissions, the subframe p for the E-UTRA uplink carrier and subframe q for the E-UTRA V2X carrier overlap in time and

1.
if uplink carrier leads in time over q and V2X UE sidelink transmission has SCI whose “Priority” field is set to a value less than the high layer parameter thresSL-TxPrioritization,  then p is the reference subframe and the (p,q) and (p,q-1) pairs are considered for determining the PCMAX tolerance

2.
if uplink carrier leads in time over q and V2X UE sidelink transmission has SCI whose “Priority” field is set to a value larger than the high layer parameter thresSL-TxPrioritization,  then q is the reference subframe and the (p,q) and (p+1,q) pairs are considered for determining the PCMAX tolerance

3.
if V2X carrier leads in time over p and V2X UE sidelink transmission has SCI whose “Priority” field is set to a value less than the high layer parameter thresSL-TxPrioritization, then p is the reference subframe and the (p,q) and (p,q+1) pairs are considered for determining the PCMAX tolerance

4.
if V2X carrier leads in time over p and V2X UE sidelink transmission has SCI whose “Priority” field is set to a value larger than the high layer parameter thresSL-TxPrioritization,, then q is the reference subframe and the (p-1,q) and (p,q) pairs are considered for determining the PCMAX tolerance

For the reference subframe p duration when uplink carrier leads:

P'CMAX_L   = PCMAX_L,,cE-UTRA (p)
P'CMAX_H  = MAX {PCMAX_H   (p,q-1) , PCMAX_H  (p,q)} 

For the reference subframe p duration when V2X carrier leads:

P'CMAX_L   = PCMAX_L,c,E-UTRA (p)
P'CMAX_H  = MAX {PCMAX_H   (p,q) , PCMAX_H  (p,q+1)}

For the reference subframe q duration when uplink carrier leads:

P'CMAX_L   = PCMAX_L,c,V2X (q)
P'CMAX_H  = MAX {PCMAX_H   (p,q) , PCMAX_H  (p+1,q)}

For the reference subframe q duration when V2X carrier leads:

P'CMAX_L   = PCMAX_L,cE-UTRA (p)
P'CMAX_H  = MAX {PCMAX_H   (p-1,q) , PCMAX_H  (p,q)}

where PCMAX_L,,cE-UTRA (p) and PCMAX_H are the applicable limits for each overlapping subframe pairs above 4case with (p,q), (p, q-1) or (p,q), (p, q+1) or (p,q), (p+1,q) or (p,q), (p-1, q). The measured total configured maximum output power PUMAX shall be within the following bounds:

P’CMAX_L   –  TLOW (P’CMAX_L)  ≤  PUMAX  ≤  P’CMAX_H + THIGH (P’CMAX_H)

with the tolerances TLOW(PCMAX) and THIGH(PCMAX) for applicable values of PCMAX specified in Table 6.2.5C-1.
For intra-band contiguous multi-carrier operation, MPRc = MPR and A-MPRc = A-MPR with MPR and A-MPR specified in subclause 6.2.3G and subclause 6.2.4G 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 ≤ PCMAX ≤ PCMAX_H
PCMAX_L  = MIN{10 log10 ∑ pEMAX,c  - TC , PPowerClass – MAX(MPR + A-MPR + ΔTIB,c + TC + TProSe, P-MPR ), PRegulatory }

PCMAX_H  = MIN{10 log10 ∑ pEMAX,c , PPowerClass, PRegulatory }
where 
-
pEMAX,c is the linear value of PEMAX,c which is given by IE maxTxPower in [7];

-
PPowerClass is the maximum UE power specified in Table 6.2.2G-1 without taking into account the tolerance specified in the Table 6.2.2G-1;

-
MPR and A-MPR are specified in subclause 6.2.3G and subclause 6.2.4G respectively;

-
TIB,c is the additional tolerance for serving cell c as specified in Table 6.2.5-2;

-
P-MPR is the power management term for the UE;
-
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 2 in Table 6.2.2-1 applies, otherwise TC,c = 0 dB;
- 
TProSe applies as specified in subclause 6.2.5. 
-
PRegulatory= 10 dBm when the CEN DSRC tolling system is nearby; PRegulatory= 33 dBm otherwise.

Table 6.2.5G-1: ΔTIB,c for inter-band con-current V2X operation (two bands)

	V2X con-current band Configuration
	E-UTRA or V2X 

Operating Band
	ΔTIB,c [dB]

	V2X_3A-47A
	3
	0.0

	V2X_7A-47A
	7
	0.0

	V2X_8A-47A
	8
	0.0

	V2X_34A-47A
	34
	0.0

	V2X_39A-47A
	39
	0.0

	V2X_41A-47A
	41
	0.0


<Unchanged part omitted>

6.6.3G

Spurious emission for V2X Communication

When UE is configured for E-UTRA V2X sidelink transmissions non-concurrent with E-UTRA uplink transmissions for E-UTRA V2X operating bands specified in Table 5.5G-1, the requirements in subclause 6.6.3 apply.
When UE is configured for simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions for inter-band E-UTRA V2X / E-UTRA bands specified in Table 5.5G-2, the UE-coexistence requirements in Table 6.6.3G-0 in subclause 6.6.3G apply as as specified for the corresponding inter-band con-current operation with uplink assigned to two bands.

Table 6.6.3G-0: Requirements for inter-band con-current V2X operation

	V2X con-current band Configuration
	Spurious emission 

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

	V2X_3A-47A
	E-UTRA Band 1, 5, 7, 8, 26, 28, 34, 39, 40, 44, 45, 65
	FDL_low 
	-
	FDL_high
	-50
	1
	

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

	
	E-UTRA Band 22, 41, 42
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	5925
	-
	5950
	-30
	1
	7,8

	
	Frequency range
	5815
	-
	5855
	-30
	1
	7

	V2X_7A-47A
	E-UTRA Band 1, 3, 5, 7, 8, 22, 26, 28, 34, 39, 40, 41, 42, 44, 45, 65
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	2570 
	-
	2575
	+1.6
	5
	3, 6, 4

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	3, 6, 4

	
	Frequency range
	2595
	-
	2620
	-40
	1
	3, 6

	
	Frequency range
	5925
	-
	5950
	-30
	1
	7, 8

	
	Frequency range
	5815
	-
	5855
	-30
	1
	7

	V2X_8A-47A
	E-UTRA Band 1, 5, 26,  28, 34,  39, 40, 44, 45, 65
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 7, 22, 41, 42
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 3, 8
	FDL_low 
	-
	FDL_high
	-50
	1
	2, 3

	
	Frequency range
	5925
	-
	5950
	-30
	1
	7, 8

	
	Frequency range
	5815
	-
	5855
	-30
	1
	7

	V2X_34A-47A
	E-UTRA Band 1, 3, 7,8, 22, 26,  28, 39, 40, 41, 42, 44, 45, 65
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	5925
	-
	5950
	-30
	1
	7, 8

	
	Frequency range
	5815
	-
	5855
	-30
	1
	7

	V2X_39A-47A
	E-UTRA Band 1, 3,5,7,8, 22, 26, 28, 34, 39, 40, 41, 42, 44, 45,65
	FDL_low
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	1805
	-
	1855
	[-40]
	1
	5

	
	Frequency range
	1855
	-
	1880
	[-15.5]
	5
	3, 4, 5

	
	Frequency range
	5925
	-
	5950
	-30
	1
	7, 8

	
	Frequency range
	5815
	-
	5855
	-30
	1
	7

	V2X_41A-47A
	E-UTRA Band 1, 3, 5, 7, 8, 22, 26, 28, 34, 39, 40, 41, 42, 44, 45, 65
	FDL_low
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	5925
	-
	5950
	-30
	1
	7, 8

	
	Frequency range
	5815
	-
	5855
	-30
	1
	7

	NOTE 1:
FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.5-1

NOTE 2:
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 3:
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 4:
For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.
NOTE 5:
This requirement is only applicable for carriers with bandwidth confined within 1885-1920 MHz (requirement for carriers with at least 1RB confined within 1880 - 1885 MHz is not specified). This requirement applies for an uplink transmission bandwidth less than or equal to 54 RB for carriers of 15 MHz bandwidth when carrier center frequency is within the range 1892.5 - 1894.5 MHz and for carriers of 20 MHz bandwidth when carrier center frequency is within the range 1895 - 1903 MHz.

NOTE 6:
As exceptions, measurements with a level up to the applicable requirement of -38 dBm/MHz is permitted for each assigned E-UTRA carrier used in the measurement due to 2nd harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.6-1) for which the 2nd harmonic totally or partially overlaps the measurement bandwidth (MBW).

NOTE 7: Applicable when NS_33 or NS_34 is configured by the pre-configured radio parameters.

NOTE 8: 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.


For intra-band contiguous multi-carrier operation, the boundary between E-UTRA out of band and spurious emission domain for intra-band contiguous carrier aggregation specified in Table 6.6.3.1A-1 shall apply.

For intra-band contiguous multi-carrier operation, the spurious emission requirements in Table 6.6.3G-1 shall apply for coexistence with protected bands.
NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band. 
Table 6.6.3G-1: Requirements for intraband multi-carrier V2X operation

	V2X multi-carrier Configuration
	Spurious emission 

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

	V2X_47B
	E-UTRA Band 1, 3, 5, 7, 8, 22, 26, 28, 34, 39, 40, 41, 42, 44, 45, 65
	FDL_low 
	- 
	FDL_high
	-50
	1
	


<Unchanged part omitted>

7.3.1G
Minimum requirements (QPSK) for V2X

When UE is configured for E-UTRA V2X reception non-concurrent with E-UTRA uplink transmissions for E-UTRA V2X operating bands specified in Table 5.5G-1, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.8.2 with parameters specified in Table 7.3.1G-1.

Table 7.3.1G-1: Reference sensitivity 

	Channel bandwidth

	E-UTRA 

V2X Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	47
	
	
	
	-90.4
	
	-87.5
	TDD

	NOTE 1:
Reference measurement channel is defined in A.8.2. 

NOTE 2:
The signal power is specified per port.


When UE is configured for E-UTRA V2X reception on V2X carrier con-current with E-UTRA uplink for inter-band E-UTRA V2X / E-UTRA bands specified in Table 5.5G-2, E-UTRA V2X sidelink throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.8.2 with parameters specified in Table 7.3.1G-2. Also the E-UTRAdownlink throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.3.3.2.
For the UE which supports V2X in an operating band as specified in Table 5.5G-2, and the UE also supports a E-UTRA downlink inter-band con-current configuration in Table 7.3.1G-2A, the minimum requirement for reference sensitivity in Table 7.3.1G-1 and Table 7.3.1G-2 shall be increased by the amount given in ΔRIB,c in Table 7.3.1G-2A for the corresponding E-UTRA V2X band.

Table 7.3.1G-2: Reference sensitivity for V2X Communication QPSK PREFSENS 

	Inter-band V2X reception
	Channel bandwidth

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

	Band 47
	Band 3
	3
	-101.7
	-98.7
	-97
	-94
	-92.2
	-91
	TDD-FDD

	
	
	47
	
	
	
	-90.4
	
	-87.5
	

	Band 47
	Band 7
	7
	
	
	-98
	-95
	-93.2
	-92
	TDD-FDD

	
	
	47
	
	
	
	-90.4
	
	-87.5
	

	Band 47
	Band 8
	8
	-102.2
	-99.2
	-97
	-94
	
	
	TDD-FDD

	
	
	47
	
	
	
	-90.4
	
	-87.5
	

	Band 47
	Band 34
	34
	
	
	-100
	-97
	-95.2
	
	TDD-TDD

	
	
	47
	
	
	
	-90.4
	
	-87.5
	

	Band 47
	Band 39
	39
	
	
	-100
	-97
	-95.2
	-94
	TDD-TDD

	
	
	47
	
	
	
	-90.4
	
	-87.5
	

	Band 47
	Band 41
	41
	
	
	-98
	-95
	-93.2
	-92
	TDD-TDD

	
	
	47
	
	
	
	-90.4
	
	-87.5
	


Table 7.3.1G-2A: ΔRIB,c (two bands)

	V2X inter-band con-current band Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	V2X_3A-47A
	3
	0

	V2X_7A-47A
	7
	0

	V2X_8A-47A
	8
	0

	V2X_34A-47A
	34
	0

	V2X_39A-47A
	39
	0

	V2X_41A-47A
	41
	0


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 E-UTRA V2X operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1). The uplink configuration for the E-UTRA operating band is specified in Table 7.3.1G-3 and 7.3.1G-4.

Table 7.3.1G-3: Uplink configuration for REFSENS of E-UTRA V2X Bands (PC5)

	Inter-band E-UTRA V2X /E-UTRA configuration
	E-UTRA UL band / Channel BW / NRB / Duplex mode

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

	47
	3
	3
	10
	50
	TDD-FDD

	47
	7
	7
	10
	50
	TDD-FDD

	47
	8
	8
	10
	50
	TDD-FDD

	47
	34
	34
	10
	50
	TDD-TDD

	47
	39
	39
	10
	50
	TDD-TDD

	47
	41
	41
	10
	50
	TDD-TDD


Table 7.3.1G-4: Uplink configuration for REFSENS of E-UTRA V2X Bands (Uu)
	Inter-band E-UTRA V2X /E-UTRA configuration
	E-UTRA UL band / Channel BW / NRB / Duplex mode

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

	47
	3
	47
	10
	50
	TDD-FDD

	47
	7
	47
	10
	50
	TDD-FDD

	47
	8
	47
	10
	50
	TDD-FDD

	47
	34
	47
	10
	50
	TDD-TDD

	47
	39
	47
	10
	50
	TDD-TDD

	47
	41
	47
	10
	50
	TDD-TDD


For intra-band contiguous multi-carrier operation, the above reference sensitivity requirement shall apply for each component carrier with both carriers active. The requirement is applied for 2 carrier intra-concurrent recpetions when 2 carrier transmission are activated at the same time.
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