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1. Introduction
In the last RAN meeting, a new work item, New WID on 3GPP V2X Phase 2 [1], was approved. The objectives of this work item include that:
· Specify necessary RF requirements for the specified PC5 functionalities in Band 47, where not covered by the Rel-15 work item “V2X new band combinations for LTE”. [RAN4]

This paper will discuss the possible impacts to introduce multi carriers with high transmit power V2X UE.
2. Discussion
In Rel-14 V2X WI, RAN4 have specified the RF requirements for single carrier high transmit power V2X UE on band 47. In the following part, we will discuss two different cases for multi carriers with high transmit power according to each chapters in TS 36.101. The two cases are as following: 

1. One carrier is operate on band 47 con-current with another carrier on the licence bands defined for V2X inter-band MCC operation. The total maximum output power on these two bands is 26dBm.  
2. The two contiguous carriers are both on band 47 with 26dBm total maximum output power.  

For the first case, the Uu transmit power should be no more than 23dBm on licence while the PC5 transmit power should be limited within 26dBm. Because of the large frequency gap between band 47 and those licensed bands, it’s very likely that there will be separate antennas for each operating band. This is the same situation as the V2X inter-band MCC operation with Power class 3. So the current RF requirements for V2X inter-band MCC operation could be reused except for UE maximum output power requirements.  This requirement could be modified as show in Table 1 below:
Table 1: Con-current V2X UE Power Class for uplink inter-band combination (two bands)
	E-UTRA 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
	
	
	26 5
	+2/[-2] 4
	23
	+2/-34
	
	

	V2X_7A-47A
	
	
	26 5
	+2/[-2] 4
	23
	+2/-34
	
	

	V2X_8A-47A
	
	
	26 5
	+2/[-2] 4
	23
	+2/-34
	
	

	V2X_39A-47A
	
	
	26 5
	+2/[-2] 4
	23
	+2/-34
	
	

	V2X_41A-47A
	
	
	26 5
	+2/[-2] 4
	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
NOTE 5:
The allowed maximum output power on band 3, 7, 8, 39, 41 shall be as applied in Table 6.2.2-1 in subclause 6.2.2.


For the second case, the 26dBm total maximum output power need to be added for the V2X intra-band contiguous MCC operation, as shown in the table 2 below:
Table 2: V2X UE Power Class for intra-band contiguous MCC operation
	V2X MCC Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	V2X_47B
	
	
	26
	±2
	23
	±2
	
	

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


Moreover, as the increase of the allowed maximum output power, it’s necessary to evaluate the MPR requirement for this case. A table below could be introduced in subclause 6.2.3G.2, the TBD values will be added according to the evaluation. 
Table3: Maximum Power Reduction (MPR) for Power Class 2
	Modulation
	50 RB + 50 RB
	50 RB + 100 RB
	100 RB + 100 RB

	QPSK
	≤ [TBD]dB
	N/A
	N/A

	16 QAM
	≤ [TBD]dB
	N/A
	N/A


It seems that other sections of Transmitter characteristics and Receiver characteristics are not need to be modified if the two multi carrier high power cases are introduced for V2X UE. Based on the above discussions, we have following observation:
Observation: The subclause 6.2.2G (UE maximum output power for V2X Communication) and 6.2.3G (UE maximum output power for modulation / channel bandwidth for V2X Communication) may need to be specified for introducing the two multi carrier high power cases:
3. Summary
This contribution discussed the possible impact on introducing multi carriers operation for power class 2 V2X UE. The following proposal and observation are made based on the discussions.
Proposal: To introduce the following two multi carrier high power cases:
1. One carrier is operate on band 47 con-current with another carrier on the licence bands defined for V2X inter-band MCC operation. The total maximum output power on these two bands is 26dBm.  

2. The two contiguous carriers are both on band 47 with 26dBm total maximum output power.  

Observation: The subclause 6.2.2G (UE maximum output power for V2X Communication) and 6.2.3G (UE maximum output power for modulation / channel bandwidth for V2X Communication) may need to be specified for introducing the two multi carrier high power cases.
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