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<Start of Changes>
6.2.3G
UE maximum output power for modulation / channel bandwidth 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, this subclause specifies the allowed Maximum Power Reduction (MPR) power for V2X physical channels and signals due to PSCCH and PSSCH simultaneous transmission.
6.2.3G.1
MPR for Power class 3 V2X UE
For contiguous allocation of PSCCH and PSSCH simultaneous transmission, the allowed MPR for the maximum output power for V2X physical channels PSCCH and PSSCH shall be as specified in Table 6.2.3G.1-1 for power class 3.
Table 6.2.3G.1-1: Maximum Power Reduction (MPR) for power class 3 V2X Communication (Contiguous PSCCH and PSSCH transmission)
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	QPSK
	
	
	
	
	
	
	≤ 1.5

	16 QAM
	
	
	
	
	
	
	≤ 2

	64QAM
	
	
	
	
	
	
	≤ 3


For non-contiguous allocation of PSCCH and PSSCH simultaneous transmission, the allowed MPR for the maximum output power for V2X physical channels PSCCH and PSSCH shall be as specified as follows 
MPR = CEIL {MA, 0.5}

Where MA is defined as follows 
MA =
4.5

; 0.00< A ≤ 0.2

5.5 –5.833A

; 0.2< A ≤0.6
2.0




; 0.6< A ≤1.00

Where


A = NRB_alloc / NRB.
CEIL{MA, 0.5} means rounding upwards to closest 0.5dB.
The allowed MPR for the maximum output power for V2X physical channels PSBCH and PSSS shall be as specified in subclause 6.2.3 for the corresponding modulation and transmission bandwidth.
The allowed MPR for the maximum output power for V2X physical signal SSSS is specified in Table 6.2.3D-1.
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 allowed MPR requirements in subclause 6.2.3G apply for V2X  PSSCH and PSCCH transmission. The allowed MPR requirements in subclause 6.2.3D apply for other V2X sidelink transmission (PSBCH/PSSS/SSSS). The MPR requirements in subclause 6.2.3 apply for uplink transmission.
For intra-band contiguous multi-carrier operation bandwidth class B the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.2G.1-2 due to higher order modulation is specified as follows.

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


MPR = CEIL { MA, 0.5}

Where MA is defined as follows for QPSK, 16 QAM and 64 QAM

MA = 
6.5




; 0 ≤ A < 0.1

8 - 15A 


; 0.1 ≤ A < 0.2

5.75 – 3.75A

; 0.2 ≤ A < 0.6

3.5


      ; 0.6≤ A ≤ 1
6.2.3G.2
MPR for Power class 2 V2X UE
For contiguous allocation of PSCCH and PSSCH simultaneous transmission, the allowed MPR for the maximum output power for V2X physical channels PSCCH and PSSCH shall be as specified in Table 6.2.3G.2-1 for power class 2.
Table 6.2.3G.2-1: Maximum Power Reduction (MPR) for power class 2 V2X Communication (Contiguous PSCCH and PSSCH transmission)
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	QPSK
	
	
	
	
	
	
	≤ 2

	16 QAM
	
	
	
	
	
	
	≤ 2.5

	64QAM
	
	
	
	
	
	
	≤ 3


For non-contiguous allocation of PSCCH and PSSCH simultaneous transmission, the allowed MPR for the maximum output power for V2X physical channels PSCCH and PSSCH shall be as specified as follows:

MPR = CEIL {MA, 0.5}

Where MA is defined as follows
For 10MHz channel bandwidth         MA =
4.5

         ; 0.0< A ≤ 0.2

8.5 – 20.0A

; 0.2< A ≤0.3

2.5



   ; 0.3< A ≤1.00
For 20MHz channel bandwidth         MA =
9.0

         ; 0.0< A ≤ 0.1

12.0 – 30.0A

; 0.1< A ≤0.3

3.0



   ; 0.3< A ≤1.00

Where


A = NRB_alloc / NRB.


        CEIL{MA, 0.5} means rounding upwards to closest 0.5dB.
<Next Section>
6.2.4G
UE maximum output power with additional requirements for V2X Communication

For QPSK the MPR requirements specified in subclause 6.2.3G does not apply, i.e. MPR = 0dB. For 16QAM and 64 QAM, the applied maximum output power reduction is obtained by taking the maximum value of MPR requirements specified in subclause 6.2.3G and A-MPR requirements specified in subclause 6.2.4G.
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 A-MPR for the maximum output power for V2X physical channels PSCCH and PSSCH shall be as specified in Table 6.2.4G-1 and 6.2.4G-2 for V2X UE power class 3.
Table 6.2.4G-1: Additional Maximum Power Reduction (A-MPR) for power class 3 V2X UE
	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	A-MPR (dB)

	NS_33
	6.6.2.2.4 (A-SEM) 

6.6.3.2 (A-SE) 

6.6.2G
	47
	10
	Table 6.2.4G-2


Table 6.2.4G-2: A-MPR for NS_33
	Resource pool
	Carrier frequency(MHz)
	Resources Blocks (NRB)
	Start Resource

Block
	A-MPR (dB)

	Adjacent
	5860
	[≤ 10]
	[0]
	[12]

	
	
	
	[5]
	[6]

	
	
	
	[10]
	[4]

	
	
	
	[≥ 15]
	[0.5]

	
	
	[>10 & ≤22]
	[0]
	[11.5]

	
	
	
	[5]
	[10]

	
	
	
	[10]
	[8]

	
	
	
	[15]
	[4.5]

	
	
	
	[20 and 25]
	[2.5]

	
	
	
	[≥ 30]
	[1]

	
	
	[>22]
	[0 and 5]
	[9]

	
	
	
	[10]
	[8]

	
	
	
	[15]
	[7.5]

	
	
	
	[20]
	[4.5]

	
	5870, 5910, 5920
	[<20]
	≥ 0
	[3]

	
	
	[≥ 20 and ≤45]
	
	[2]

	
	
	[>45]
	
	[3]

	
	5880, 5890, 5900
	[<10]
	≥ 0
	[1.5]

	
	
	[≥ 10 and ≤38]
	
	[0]

	
	
	[>42]
	
	[1.5]

	Non-Adjacent
	5860
	[≤ 5]
	≥ 0
	[12]

	
	
	[>5]
	
	[10]

	
	5870, 5910, 5920
	[≤ 5]
	≥ 0
	[3.5]

	
	
	[>5 & ≤42]
	
	[1.5]

	
	
	[>42]
	
	[3]

	
	5880, 5890, 5900
	[≤18]
	≥ 0
	[2]

	
	
	[>18 &  ≤42]
	
	[1]

	
	
	[>42]
	
	[1.5]


The allowed A-MPR for the maximum output power for V2X physical signal PSBCH and PSSS/SSSS shall be as be as specified in subclause 6.2.4 for the corresponding modulation and transmission bandwidth.
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 requirements in subclause 6.2.4G apply for V2X  PSSCH and PSCCH transmission. The allowed A-MPR requirements in subclause 6.2.4D apply for other V2X sidelink transmission (PSBCH/PSSS/SSSS). The A-MPR requirements in subclause 6.2.4 apply for uplink transmission.

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 A-MPR for the maximum output power for V2X physical channels PSCCH and PSSCH shall be as specified in Table 6.2.4G-3 and 6.2.4G-4 for V2X UE  power class 2.
Table 6.2.4G-3: Additional Maximum Power Reduction (A-MPR) for power class 2 V2X UE

	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	A-MPR (dB)

	NS_34
	6.6.2.2.4 (A-SEM) 

6.6.3.2 (A-SE)

6.6.2G
	47
	10
	Table 6.2.4G-4


	Table 6.2.4G-4: A-MPR for NS_34 Resource pool
	Carrier frequency(MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	Adjacent
	5860
	[<20]
	[15]

	
	
	[>20 & <30]
	[13]

	
	
	[>30]
	[12]

	
	5870, 5900, 5880, 5890, 5900
	[<15 & >40]
	[1]

	Non-Adjacent
	5860
	-
	[12.5]

	
	5910, 5920
	[<10]
	[5.5]

	
	
	[<20 & >10]
	[3]

	
	5870, 5880, 5890, 5900
	[<10]
	[5.5]


<Next Section>
7.4.1G
Minimum requirements for V2X

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 7.4.1G-1.

Table 7.4.1G-1: Maximum input level 
	Rx Parameter
	Units 
	Channel bandwidth

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

	Power in Transmission Bandwidth Configuration
	dBm
	
	
	
	-222
	
	-222

	
	
	
	
	
	-233
	
	-233

	NOTE 1:
Reference measurement channel is defined in Annex A.8.2.
NOTE 2:   This requirement is applicable for 16QAM.
NOTE 3:   This requirement is applicable for 64QAM.


When UE is configured for simultaneous E-UTRA V2X sidelink and E-UTRA downlink reception for inter-band E-UTRA V2X / E-UTRA bands specified in Table 5.5G-2, the requirements in subclause 7.4.1G apply for the E-UTRA V2X sidelink reception and the requirements in subclause 7.4.1 apply for the E-UTRA downlink reception while all downlink carriers are active.
For intra-band contiguous multi-carrier operation, maximum input level is defined as the powers received at the UE antenna port over the Transmission bandwidth configuration of each CC, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel over each component carrier.
Table 7.4.1G-2: Maximum input level for intra-band contiguous multi-carrier for V2X UE
	Rx Parameter
	Units 
	V2X Bandwidth Class

	
	
	A
	B
	C/C1
	D
	E
	F

	Power in largest Transmission Bandwidth Configuration CC
	dBm
	
	-222
	
	
	
	

	
	
	
	-233
	-233
	
	
	

	Power in each other CC
	dBm
	
	-22+ 10log(NRB,c /NRB,largest BW) 2
	
	
	
	

	
	
	
	-23+ 10log(NRB,c /NRB,largest BW) 3
	-23+ 10log(NRB,c /NRB,largest BW) 3
	
	
	

	NOTE 1: 
The requirement is applied for 2 carrier intra-concurrent recpetions when 2 carrier transmission are activated at the same time.
NOTE 2:   This requirement is applicable for 16QAM.

NOTE 3:   This requirement is applicable for 64QAM.


<End of Changes>
