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1. Introduction

In RAN #73 meetings, the revised LTE-based V2X WID had approved to support some remaining issues in V2V WI. One of major work in V2X WI is to specify the multi-carrier concurrent operation between licensed bands and Band 47. Some concurrent operation are requested in V2V WI as below
· Inter-band MCC operation: Band 47 (PC5) + B3/B8/B39/B41 (Uu)
· V2V UE with 26 dBm maximum transmit power
· Intra-band MCC operation: Band 47 (PC5) + Band 47 (PC5)

In this contribution, we provide our view how to define the multi-carrier operation for V2X service 
2. Candidate multi-carrier operation for V2X service
In revised LTE-based V2X WID, the below objectives were approved in RAN4 RF perspectives
· To specify other enhancements to PC5/Uu for V2X on the following aspects:

· Support of UE maximum transmission power up to 33 dBm (considering the regulatory limit on the maximum e.i.r.p.) for PC5 in 5855 MHz ~ 5925 MHz 
· Simultaneous PC5 operations over multiple carriers that may or may not be adjacent
· Simultaneous Uu and PC5 operations in different carriers and configuring PC5 resources across carriers
· Prioritization of SL TX for V2X over WAN TX under eNB management
· To specify UE RF requirements including those for SL operation for licensed spectrum and for regional regulations
For V2X Tx requirements aspects, the maximum output power with 33dBm, configured transmitted power, UE-to-UE coexistence requirements will be impacted to support these objectives. From above analysis, we summary the multi-carrier operations in Table 1 for LTE-based V2X service. 

Table 1 Summary of MCC operation for LTE-based V2X service
	                    CC2
CC1
	Band 47
(PC5 V2X)
	Licensed Band X (PC5 V2X)
	Licensed Band X (Uu V2X)
e.g.) B3/B8…
	Licensed band X (WAN)
e.g) B1/B5…

	Inter-band MCC operation
	Band 47
(PC5 V2X)
	N/A
	- Band 47 + Band X
	- Band 47 +Band X
	- Band 47 + Band X

	
	Licensed band Y
(PC5 V2X)
	- Band Y + Band 47
	Not possible
	- Band Y + Band X
	- Band Y + Band X

	Intra-band
MCC operation
	Band 47
 (PC5 V2X)
	- Band 47 + Band 47
	N/A
	N/A
	N/A

	
	Licensed band X
(PC5 V2X)
	N/A
	- Band X + Band X
	Not possible
	Not possible


Based on the Table 1, we focus on the MCC operations as below in V2X WI due to interested operator service scenarios and use cases in SA1.
· 1st priority for MCC operation: 
· Multi carrier operation with Band 47 (PC5 V2X) and licensed bands (Uu V2X) 
· Multi carrier operation at Band 47 (PC5 V2X)
· Multi carrier operation with Band 47 (PC5 V2X) and licensed bands (WAN)
· 2nd Priority for MCC operation:
· Multi carrier operation with Band 47(PC5 V2X) and licensed bands (PC5 V2X)
· Multi carrier operation with licensed band (PC5 V2X) and licensed bands (Uu V2X)
· Multi carrier operation at licensed bands (PC5 V2X)
To define MCC operations in V2X service in rel-14, RAN4 can specify V2X UE Tx/Rx RF requirements on the 1st priority MCC operation. And the other MCC operations can be specified as 2nd priority for LTE-based V2X service.
One other issue for V2X MCC operation is supporting the multicarrier inter-band operation (R4-166095) for V2V with total 26 dBm maximum transmit power.
It will be depend on how to define high power V2X UE with up to 33dBm power class. In the last RAN4 meeting, two options are discussed as below
· Option1: reuse current UE power class with positive antenna gain

· Option2: define new UE power class for 33dBm maximum power with 0dBi antenna gain

The interested operator’s proposal can be covered by RAN4 decision to support high power V2X UE. If RAN4 agree to define V2X UR Tx requirements with the power class 2 and positive antenna gain, then naturally, each CC of PC5 and Uu for V2X support 23dBm within power class 2.
Or RAN4 decide to define new power class up to 33dBm, then the interested operator’s preferred band combinations can be supported in new power class.

Based on the analysis, we propose as below
Proposal: When RAN4 specify LTE-based V2X UE RF requirements to support multi-carrier operation, the above priority for MCC operation will be considered in REl-14.
3. Conclusions


In this contribution we shared our view how to treat the multi-carrier operation for LTE-based V2X UE. From the analysis, we propose as follow. 
Proposal: When RAN4 specify LTE-based V2X UE RF requirements to support multi-carrier operation, the following priority for MCC operation will be considered in Rel-14.
· 1st priority for MCC operation: 

· Multi carrier operation with Band 47 (V2X SL) and licensed bands (V2X Uu) 
· Multi carrier operation at Band 47 (V2X SL)
· Multi carrier operation with Band 47 (V2X SL) and licensed bands (WAN)
· 2nd Priority for MCC operation:
· Multi carrier operation with Band 47(V2X SL) and licensed bands (V2X SL)
· Multi carrier operation with licensed band (V2X SL) and licensed bands (V2X Uu)
· Multi carrier operation at licensed bands (V2X SL)
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