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1. Introduction

According to chairman’s note of the RAN1#82 meeting [1], we have the following agreements: 
Agreements:
Following RAN aspects for PC5-based V2V operation (Tx/Rx of V2V message) are captured in the TR
· (Aspect 1) Operation bands used as test points for evaluation

· Case 1A: 6 GHz

· Case 1B: 2 GHz

Note: Case 1B may not be need to be specifically simulated for all scenarios

· (Aspect 2) eNB deployment consideration including possibility of network control

· Case 2A: UE autonomous resource allocation, at least mode 2, based on semi-statically network-configured/pre-configured radio parameters including no eNB coverage case
including Mode 1 compared to case 2A.Note: Related to aspect 2, it is necessary to consider the condition to apply any preconfigured radio parameters.
(Aspect 3) Multi-carrier operation

· Case 3A: UEs communicating over PC5 across a single carrier.

· Case 3B: UEs communicating over PC5 across multiple carriers.

· (Aspect 4) Operating scenarios

· Case 4A: Single operator operation
· Case 4B: A set of PC5 operation carrier(s) is shared by UEs subscribed to different operators. This means that UEs belonging to different operators may transmit on the same carrier. 
· Case 4C: Each operator is allocated with a different carrier. This means that a UE transmits only on the carrier allocated to the operator which it belongs to.
· FFS: Case 4D: No operator operation 
· (Aspect 5) Co-existing with Uu

· Case 5A: Dedicated carrier for V2x. There is no uplink (Uu) traffic on the PC5 operation carrier.

· Case 5B: V2x carrier is shared with Uu.

Agreements:
· All scenarios and combinations captured in slide 2 should be considered in scope of the study item

· For initial evaluations for PC5 based V2V in RAN1, following scenario is proposed to simulate as a starting point for evaluation simplicity.

· Case 1A: 6 GHz band

· Case 2A: Rel-12 mode 2 resource allocation

· Case 3A: and 5A: Single dedicated carrier for V2V

· Case 4A: Single operator (e.g., common synchronization reference)
In (Aspect 4) Operating scenarios, Modelling of vehicle density and mobility is considered as an important feature for V2X communications. The vehicle mobility is one of the factor should be considered, which can affect the V2X service continuity performance. When the vehicle in V2X communications moves across the cell boundary, seamless handover is expected so as to provide V2V communications service continuity. Therefore, we suggest that both V2V discovery and communications must consider seamless handover to provide service continuity.
This contribution will discuss the scenarios when V2Vcommunications handover can occur and the channel measurement of the radio links is used in V2X communication. 
2. Discussion on V2V communications handover
When it comes to V2V communications service continuity, seamless handover should be provided considering the mobility of vehicle. The mobility behavior of vehicle can change the network topology and the signal strength of V2V communications dynamically. The variation of radio link signal strength to the camped eNB varies with time depending on the moving velocity of vehicle. That is, due to the mobility, the signal strength of radio link between vehicle and vehicle (V2V) and between the camped eNB and vehicle (V2I) may fluctuate seriously. In such case, V2V communications handover will occur, depending on whether the vehicle moves across the cell or not. 
Considering the mobility of vehicle and V2V communication which shown in fig 1, we should consider two Modes which represent as PC5 mode and cellular mode within the same cell. In PC5 mode, the source vehicle transmits the data directly to the destination vehicle. In cellular mode, the source vehicle transmits the data to the eNB and the destination vehicle receives the data via the eNB. V2V communications handover occurs when one of the vehicles in V2V communications moves across another cell or near the cell edge. The radio link of this moving vehicle to its camped serving cell becomes weaker. Therefore, it is likely to trigger V2V communications handover procedure in order to seamless handover the concurrent V2V communications to the neighboring cell. However, the current solution may not be supported to provide V2V service continuity. Therefore, we should consider the V2V communication handover procedure to support V2V service continuity. 
Cross-cell V2V connection happens when vehicle camped to different cells intend to perform V2V communications because they are geographically in proximity. There are two cases causing the situation of cross-cell V2V connection. In the first case, the vehicle originally camped to different cells. An inter-cell V2V communications should be enabled so that these vehicles can directly communicate with each other, as shown in Fig. 1(a). In the second case, as illustrated in Fig. 1(b), the vehicles originally perform ongoing V2V communications in the same cell. Due to mobility, one of the vehicles (vehicle 2) may be handed over to its neighbouring cell. Therefore, the V2V communications link may be interrupted first, and then the moving vehicles (vehicle 2) is handed over to the neighboring cell (eNB2). V2V communications is again established. That is, the second case can be viewed as the inter-cell V2V communications after traditional handover procedure. However, the current solution to the second case may not be efficient because there is extra control signalling to provide V2V service continuity.
Observation 1: Mode switch represents that the switching between PC5 mode and cellular mode within the same cell should be further investigated as to provide service continuity.
Observation 2: When vehicles are in ongoing V2V communications, the handover mechanism should be further investigated so as to provide service continuity..
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	Fig. 1(a) Cross-cell V2V connection: Case 1
	Fig. 1(b) Cross-cell V2V connection: Case 2


LTE system supports mobility via E-UTRAN utilized a user-assisted hard handover algorithm: Users measure downlink signal quality and send measurement reports to eNodeB either periodically or when an event (such as another eNodeB becoming stronger than that current eNodeB) triggers. The eNodeB then makes the final handover decision based on the measurement reports and negotiates the handover with the user and target eNodeB. Measurement averaging, handover margins and timers are used in order to avoid excess or ping-pong handovers. During a handover the old serving eNodeB flushes HARQ Stop-and- Wait (SAW) buffers, which means that packets still waiting fora retransmission should be forwarded to target cell or they are lost. Also, the user cannot be scheduled while handover is in progress, which may lead to additional delays for data. After the connection to the new eNodeB is established both HARQ and PS processes continue normally. Now, we re-examine the Rel-12 RAN level handover procedure for seamless D2D communications handover. Figure 2 below depicts the basic Rel-12 handover scenario in radio access network [2]. 
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UE related measurement for the handover are defined in 3GPP specifications in [3], the measurement report need to include the RSRP、RSRQ、RSSI.  However, the V2V communication service continuity problems caused without modifying the current3GPP RAN-level handover procedure. Hence, we should modify the handover procedure, for measurement report, we also should consider the V2V communication scenario. 
Observation 3: The Handover procedure depends on V2V & Uu link measurement and link quality assessments such as RSRP and RSRQ. 

Observation 4: When the velocity of vehicles are moving in 140km/hr, the handover mechanism and link quality assessment procedures should be further investigated in V2X communication.
Proposal 1: Introduce new definitions/procedures for the measurement of RSRP, RSRQ and RSSI in V2X communication. 
3. Conclusion

    In this contribution, we discuss the V2X communications for mobile management.  We have the following observations and proposals:
Observation 1: Mode switch represents that the switching between PC5 mode and cellular mode within the same cell should be further investigated as to provide service continuity.

Observation 2: When vehicles are in ongoing V2V communications, the handover mechanism should be further investigated so as to provide service continuity. 

Observation 3: The Handover procedure depends on V2V & Uu link measurement and link quality assessments such as RSRP and RSRQ. 

Observation 4: When the velocity of vehicles are moving in 140km/hr, the handover mechanism and link quality assessment procedures should be further investigated in V2X communication.
Proposal 1: Introduce new definitions/procedures for the measurement of RSRP, RSRQ and RSSI in V2X communication. 
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