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Introduction
In last Dec, the Rel-14 WI on PC5-based V2V Services was approved [1~3].  Furthermore, an additional Rel-14 WI on LTE based V2X Services was approved in RAN#72 meeting [4].  The consequence is that RAN4 would encounter two parallel WIs related to support vehicle communication based on LTE network, which may bring in confusions in RAN4.  Hence we provide comparison of V2V and V2X WI to see the relationship and difference with the target to facilitate RAN4 understanding and future work toward these two WIs. In addition, the initial consideration on RF impact of V2X WI is presented to trigger further discussion. 
Discussion
In following part of this document acronym of each WI, i.e. LTE_SL_V2V and LTE_V2X, would be used to indicate the corresponding WI accurately.
Firstly, the key points of LTE_SL_V2V and LTE_V2X could be checked in table 2-1as below.
Table2-1: Comparison on LTE_SL_V2V and LTE_V2X
	
	LTE_SL_V2V[3]
	LTE_V2X[4]

	Interface
	PC5
	Both PC5 and Uu 

	Scenario
	V2V
	V2V, V2P,V2I/N

	Timeline for RAN4 core part
	Q1/2016-Q3/2016
	Q3/2016-Q1/2017

	Objective for RAN4
	· Co-existence study:
To specify a solution/requirement (if needed) for coexistence of PC5-based V2V operation and legacy Uu operation with LTE in the same carrier frequency [RAN1] and in an adjacent carrier frequency [RAN4]
 To specify a solution/requirement for coexistence of PC5-based V2V operation and DSRC/IEEE 802.11p on adjacent carrier frequencies within the 5.9GHz ITS spectrum. [RAN4]
· RF: To specify UE Tx and Rx RF requirement covering operations at up to 6 GHz carrier [RAN4]
· RRM: To specify RRM core requirement [RAN4]
	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 [RAN4]

	Other outstanding aspects related to RAN4
	· The outcome of this work item should be able to support a relative speed of up to 500 km/h. 
· 23 dBm UE maximum transmit power is assumed in this WI .
·  5GHz LAA operation is not part of the WI while it is not precluded in the future. 
	This work item should take into account the functionalities that are to be specified in the related work on sidelink V2V. This work item should also incorporate the important aspects that cannot be completed on time in V2V WI, if any, subject to decision by RAN plenary.	



To have better understanding on the WIs we further summarize the scenarios considered in physical design in following table 2-2. The scope highlighted by grey is prioritized in SI phase and further abstracted to a dedicated WI of LTE_SL_V2V [1]. Subsequently, with the confirmation on the feasibility of remaining scenarios in the table, the extended WI of LTE_V2X is agreed [4] accordingly. 
Table 2-2 Summary on scenarios studied in RAN1
	
	V2X only based on PC5(Scenario 1)
	V2X only based on Uu (Scenario 2)
	V2X operation using both Uu&PC5 (with low priority in SI )

	V2V
	Vehicle UEVehicle UE
	Vehicle UE(UL)E-UTRAN;
E-UTRAN (DL) Vehicle UE
	Vehicle UE(SL)UEs( including one UE type RSU)(UL)E-UTRAN;
E-UTRAN(DL) Vehicle UE
	Vehicle UE(UL)E-UTRAN;
E-UTRAN (DL)UE type RSU;
UE type RSU(SL)  Vehicle UE

	V2I/N
	Vehicle UEUE-type RSU;
UE-type RSU  Vehicle UE
	V2I:
Vehicle UE(UL)eNB type RSU;
eNB type RSU(DL)  Vehicle UE
	
	

	
	
	V2N:
Vehicle  UE(UL)application server;
application server (DL) Vehicle UE
	
	

	V2P
	Vehicle UEpedestrian UE;
pedestrian UE  Vehicle UE(more power efficient)
	Vehicle/ pedestrian UE(UL)E-UTRAN;
E-UTRAN (DL) Vehicle/ pedestrian UE
	
	

	Network control
	Case 2A: UE autonomous resource allocation
Case 2B: eNB providing more UE specific or/and more dynamic resource allocation
	eNB deployment and network control for radio resources are always assumed in uplink and downlink.
	For PC5:
Applying all the cases in the corresponding aspect of Scenario 1.
For Uu:
Applying all the cases in the corresponding aspect of Scenario 2

	Multi-carrier operation
	Case 3A: UEs communicating over PC5 across a single carrier.
Case 3B: UEs communicating over PC5 across multiple carriers.
	For UL:
Case 3A-UL: UEs performing uplink transmissions at a single carrier for V2X messages.
Case 3B-UL: UEs performing uplink transmissions across multiple carriers for V2X messages.
For DL:
Case 3A-DL: UEs performing downlink receptions at a single carrier for V2X messages.
Case 3B-DL: UEs performing downlink receptions across multiple carriers for V2X messages
	For PC5:
Applying all the cases in the corresponding aspect of Scenario 1.
For UL:
Applying all the UL cases in the corresponding aspect of Scenario 2.
For DL:
Applying all the DL cases in the corresponding aspect of Scenario 2.



Based on the summary in above tables, we believe following issues deserve further discussion in RAN4. 
· Co-existence study
The evaluation on adjacent channel co-existence study carried out in LTE_SL_V2V is based on Power class 3 Vehicle UE.  To support UE transmission with 33dBm Power class 5 in 5855-5925MHz agreed in LTE_V2X, it should be considered this aspect in the case of co-existence study with DSRC.
· Operating bands
It is agreed in RAN4#79 for V2V
· Licensed bands required by operators:
·     FDD: B3,B8 for network control  not for V2V communication
·     TDD: B39, B41for network control not for V2V communication [R4-162214]
· Unlicensed band for V2V:
·    New Band 47 [R4-164804]
· Frequency range:  5885-5925MHz
Hence currently there is only one band [B47] would be supported to PC5-V2X communication. It is depended on request from operator on which legacy operating band can be used for Uu-V2X communication. In addition, whether new band 47 is considered in DL transmission by E-UTRA or it is just constrained for Sidelink communication between mobile stations should be clarified. 
· UE RF aspect
According our understanding it should be several serial steps in RAN4 for LTE_SL_V2V and LTE_ V2X RF study.
· Step 1: define PC3 UE RF requirement on SCC operation in B47 of PC5-V2V
· Step 2: define PC3 UE RF requirement on MCC operation of PC5-V2V on the top of step1.
· Step 3: define PC5 UE RF requirement of PC5-V2V based on outcome in step1 and step2. And check whether additional modification on TS36.101 is necessary to support LTE_V2X.
Note: the current RAN4 agreement on MCC operation is only multicarrier operation with Uu and V2V.
Compared with PC3 V2V UE, further assessment is needed for PC5 V2V UE at least for requirements below
· Maximum output power 
· MPR /A-MPR
· ACLR/SEM

· RRM aspect
Whether there is any additional RRM issue in context of LTE_ V2X on top of LTE_SL_V2V still depends on specific enhancement agreed in other working groups. And the objective on RAN4 RRM is not explicitly involved in current WID of LTE-V2X [4].
Conclusion
In contribution we compared Rel-14 WI on PC5-V2V and LTE-V2X. Some issues are highlighted which should be determined in RAN4. These issues include:
· [bookmark: _GoBack]Co-existence between PC5 V2V UE and DSRC
· Operating band
· Working procedure on UE RF 
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