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1 Introduction
SID in RP-151109, some objectives are given as follows [1]:

3) For support of Uu transport for V2V, and PC5/Uu transport for V2I/N and V2P services (to be completed by RAN#72 – June 2016), at least including:
a) Evaluate the feasibility of Uu transport for V2V and V2P in terms of meeting latency requirements, network coordination required, resource efficiency, and energy efficiency of UE,. [RAN1, RAN2, RAN3]

b) Identify and evaluate enhancements required to support each of eNB type and UE type RSU [RAN1, RAN2, RAN3]. According to the current SA status, RAN2 will not study solutions for UE-to-UE relaying based on a new architecture for UE-type RSU.
c) Identify and evaluate the necessity of enhancements to multi-cell multicast/broadcast for reduced latency and improved efficiency [RAN1, RAN2, RAN3].
 In this contribution, some analyses about multi-cell multicast/broadcast for V2V are discussed.
2 Analyses of multi-cell multicast/broadcast
To identify and evaluate the necessity of enhancements for improved efficiency, some modification and enhancement are discussed as below.
2.1 V2X operation scenarios
In scenario 2 and scenario 3 as shown in Figure2-1, Figure2-2 and Figure2-3 [2], a UE transmits V2X messages to other UEs on Uu path. E-UTRAN performs uplink reception from a UE (or UE type RSU) and downlink transmission of V2X messages to multiple UEs (or one or more UE type RSUs). For downlink, E-UTRAN may use a broadcast mechanism [2], such as SC-PTM and MBMSFN. 
· Scenario 2
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Figure 2-1: Scenario 2
· Scenario 3
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Figure 2-2: Scenario 3A                                           Figure 2-3: Scenario 3B
2.2 Capacity analysis for Uu transport of V2V service
In [2], for system level simulation, two vehicle UE dropping cases are defined: Urban case and Freeway case. As Figure 2-4 shown, In Urban case, ISD of macro eNB is 500 m, and Vehicle UEs are dropped on the roads according to spatial Poisson process. Road grid size by the distance between intersections is 433 m * 250 m. 
To analyze the scope of multicast/broadcast in downlink, some discussion is given based on the urban case. 
Taking perspective of a cell, e.g. cell-1 in Figure 2-4, the Vehicle UEs in cell 1 may be closed to the UEs in other 6 cells. The V2X messages of cell-1 UEs should be transmitted to other 6 cells to ensure the communication efficient range. Thus, one cell needs to broadcast the V2X messages of 7 cells, include itself.
Taking perspective of a UE and considering its efficient range (e.g. 50m，150m), e.g. the UE in cell-1 in Figure 2-4, there are only 2 or 3 cells in the neighborhood. Therefore, to lighten the traffic load, it is necessary to restrict the scope of multicast/broadcast based on the location of vehicle UE.
Observation 1: it is necessary to determine the scope of multicast/broadcast for Uu Transport of V2X.
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Figure 2-4: Urban scenarios
For downlink, the evaluation results cover the capacity analysis of SC-PTM and MBMSFN, as shown in Table-1. The evaluation results of Uu transport for V2V services in urban scenario and Freeway scenario are listed for different number of neighboring cells. For Urban case, the number of neighboring cells is 3 or 7 as discussed above. For Freeway case, eNBs are located along the freeway 35m away with 1732m ISD. The neighboring cells normally are fewer than urban case, so the number of neighboring cells is 1 or 2 as evaluation assumption.
Table-1 capacity analysis for different number of neighboring cells (10MHz)
	Scenario 
	Urban (Ncells = 3/7) 
	Freeway (Ncells = 1/2) 

	Spectral efficiency (b/s/Hz) 
	0.51 for SC-PTM 

0.29 for MBSFN 
	0.51 for SC-PTM 

0.29 for MBSFN 

	Vehicle speed v 
	60km/h 
	15km/h 
	15km/h 
	140km/h 
	70km/h 

	ISD of eNB
	500m 
	500m 
	500m 
	1732m 
	1732m

	Required PRR
	60% 
	90 % 
	90 % 
	80 % 
	80 % 

	Message frequency 
	10 Hz 
	10 Hz 
	2 Hz 
	10 Hz 
	10 Hz 

	Required density Ncars 
	44 
	175 
	175 
	54 

	107 


	Supported density of SC-PTM 
	100/42
(OK/ NOK) 
	100/42 
(NOK / NOK) 
	500/214
 (OK/OK) 
	300/150

(OK/OK)
	300/150

(OK/OK)

	Supported density of MBSFN (60 % resource allocation) 
	34 / 14 

(NOK /NOK) 
	34 / 14
(NOK/NOK) 
	170 /73 

(NOK /NOK) 
	102/51

(OK/NOK ) 
	102/51
(NOK/NOK) 


Based on the above capacity analysis, some observation can be obtained that, in 10M system bandwidth, MBSFN with 60% resource allocation cannot fit the requirement of capacity in most of the scenarios, and SC-PTM with 3 neighboring cells can mainly meet the capacity requirement in most of the scenarios except urban case with 15km/h.
Proposal 1: It is preferred to use SC-PTM for Uu transport of V2V service.
For Urban case with 15Km/h, 10Hz Message frequency, even SC-PTM with 3 neighboring cells cannot meet the capacity requirement. Considering the efficient range in the scenario is small (50m) due to the lower vehicle speed and the ISD of macro eNB is large (500m), it is reasonable to restrict multicast/broadcast scope of V2V messages transport to 2~3 neighboring cells. For the UEs in the center of the cell, the messages are limited to only broadcast on its serve cell.
 Proposal 2: The scope of multicast/broadcast should be restricted based on the location of vehicle UE.

For Periodic traffic, V2V messages generation periods normally have lower priority than Event-triggered traffic. It is effective for the vehicle UEs around in a short distinct range. Therefore, it is beneficial to let those V2X traffic go through sidelink.
For Event-triggered traffic, some of these messages need to expand the area of multicast/broadcast such as the rescue help messages or the traffic accident warning messages. The messages are preferred to transmit on Uu path to broadcast on an even large area.
Proposal 3: UE/Network should select Uu transport based on the type of V2X messages.
2.3 Dynamic multicast/broadcast scope selection 
To meet the requirement of system capacity and to improve V2V communication efficiency, it is recommended to distinguish the scope of multicast/broadcast based on the location of vehicle UE and the type of V2X messages. For instance, the messages transmitted by the UEs at the center area are limited to only broadcast on its serve cell. And for the UEs near the cell edges, the messages are necessary to broadcast on 2 or 3 cells nearby.
In V2X scenaros, the vehicle UEs move quickly, so that the broadcast area change frequently. some schemes of dynamic scope selection should be considered. For example, E-UTRAN dynamically determine the scope of multicast/broadcast according to the location of vehicle UEs or the message types. If eNB receives the V2X message from a vehicle UE, the message would be send to V2X function layer or higher network unit. Then it decode the packege and learn about the location of vehicle UE and the type of V2X message. According these information, E-UTRAN determine the scope of multicast/broadcast and transmits the message to the area using SC-PTM . This detailed procedures could be performed by RAN2. Other schemes can be also considered.
Proposal 4: Dynamic multicast/broadcast scope selection should be supported. 

3 Conclusions

In this contribution, we evaluated the capacity of SC-PTM and MBMSFN for Scenario 2 and 3.We further discuss the consideration on those schemes. In summary, we proposed that:
Observation 1: it is necessary to determine the scope of multicast/broadcast for Uu Transport of V2X.

Proposal 1: It is preferred to use SC-PTM for Uu transport of V2V service.

Proposal 2: The scope of multicast/broadcast should be restricted based on the location of vehicle UE.

Proposal 3: UE/Network should select Uu transport based on the type of V2X messages.
Proposal 4: Dynamic multicast/broadcast scope selection should be supported. 
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