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1 Introduction
In the previous Rel_12 WI “Work item proposal on LTE Device to Device Proximity Services”[1], we defined two resource allocation mechanisms for Prose communication transmission: scheduled resource allocation mechanism (mode 1) and UE autonomous resource selection mechanism (mode 2): [2]
-
Scheduled resource allocation is characterized by: 

-
The UE needs to be RRC_CONNECTED in order to transmit data;

-
The UE requests transmission resources from the eNB. The eNB schedules transmission resources for transmission of Sidelink Control and data; 

-
The UE sends a scheduling request (D-SR or Random Access) to the eNB followed by a ProSe BSR. Based on the ProSe BSR the eNB can determine that the UE has data for a ProSe Direct Communication transmission and estimate the resources needed for transmission. eNB can schedule transmission resources for ProSe Direct Communication using configured SL-RNTI.

-
UE autonomous resource selection is characterized by: 

-
A UE on its own selects resources from resource pools to transmit Sidelink Control and data.

It is quite clear that these two resource allocation mechanisms can also apply to V2X. However due to the very large number of V2X devices in an area, if we still use D2D resource allocation mechanisms above, congestions may occurs, which leads to vehicles collision. Moreover, in V2X communication scenarios, CAM/DENM message are introduced in 22.885[3], which means the messages are generated by period- triggered (CAM) and event-triggered (DENM) respectively. Thus we can modify the D2D resource allocation mechanism to match V2C communication use cases, to identify whether and how scheduled scheduled resource allocation mechanism (mode 1) and UE autonomous resource selection mechanism (mode 2) can be used for V2X communication. 
2 Discussion
We believe that the V2X traffic can be characterized by the following:


1: given the high load compared to D2D communication

2: periodically-triggered message (CAM)


3: event-triggered message (DENM)
In the following part of this contribution, we will further analysis whether mode 1 and mode 2 work with V2X perfectly or need to be modified. 
2.1 Mode 1 resource allocation

In mode 1 resource allocation mechanism, the UE needs to be in RRC_CONNECTED mode in order to transmit data, which also aligns with the conclusion in the last meeting by the way: [4]

· The latency requirements can be met for Scenario 1 (mode 1) when SR is set to 1ms and 10ms, the UE is in RRC CONNECTED and assuming mean value.

And then, the UE requests transmission resources from the eNB in case there is an event. The eNB schedules transmission resources for transmission of Sidelink Control and data;
Proposal 1: DENM message (event-triggered) can use mode 1 resource allocation mechanism with no modification. 
2.2 Mode 2 resource allocation

In mode 2 resource allocation mechanism, the UE randomly selects transmitting resources from a pool of resources that is provided by the eNB in SIB18 or RRC dedicated signalling.
2.2.1 SIB18 resource allocation

If the mode 2 resource pool is provided in SIB18, then a lot of UE will randomly select transmitting resource from a common pool by which a lot of collision and interference because that V2X UE significantly outnumbers D2D UE given the higher load of the vehicles in V2x compared to Rel-12 D2D scenarios. Moreover, if the V2X message transmission can’t be received correctly, traffic accident may occur. So we believe that mode 2 resource can’t be provided in SIB18.
Observation 1: Mode 2 resource pool can’t be provided in SIB18.

2.2.2 RRC dedicated signalling resource allocation
If the mode 2 resource pool is provided in RRC dedicated signaling, things would be much better. This is because eNB can allocate unique resource pools to a specific UE which will make sure that there won’t be resource utilization conflict. This requires the eNB to estimate the appropriate resource pool size to match the predictable message generated by the V2X UE, to avoid the resource wastage. Like the SPS resource allocation mechanism, RRC dedicated signaling resource allocation also needs to align with the package generation to minimize the latency. 

Proposal 2: Mode 2 resource pools can be provided by RRC dedicated signalling resource allocation for period- triggered (CAM) message of the V2X UE but needs to align with the package generation to minimize the latency. 
2.2.3 SPS resource allocation

Due to the periodic characteristics of CAM message, if only dynamic PDCCH scheduling approach is used as the legacy D2D mode 1 resource allocation mechanism, more radio signalling overhead will be brought. Moreover, especially in the scenario of V2X, V2X users tremendously outnumbers D2D users, PDCCH apparently will be the bottleneck for scheduling so many users, network congestion will be caused by large signalling overhead, which also increases the V2X latency as well. Thus in order to reduce the signalling overhead, it is very necessary to propose a semi-persistent scheduling means. The SPS can allocate semi-persistent resources for V2X service transmission based on the traffic amount and periodicity. After the grant was activated in the first, the SPS grant will be valid periodically, until the release of SPS resources. 
Proposal 3: SPS can be adopted for period- triggered (CAM) message of the V2X UE but needs to align with the package generation to minimize the latency. 
Proposal 4: RAN2 will down select the RRC dedicated signalling resource allocation solution and SPS resource allocation solution for CAM (periodically-triggered) message. 
2.3 UE location report consideration
In the last RAN2#93 meeting, it has been agreed in the following:
· Study mechanisms to improve MBMS/SC-PTM services on the basis of UE geographical location.  Whether there is a need for a specific AS mechanism or the application layer mechanism is sufficient it is FFS.  
The UE can report the location information to the network by RRC dedicated signaling, MAC CE or PUSCH. 
Here is the comparison table of these three approaches:

	
	RRC dedicated signaling
	MAC CE
	PUSCH

	Reliability 
	High, since RRC retransmits to ensure the reliability
	medium
	low

	Latency
	High, RRC retransmission causes long latency
	medium
	low


In V2X use cases, the vehicles may run fast, thus the latency can’t be high, so to compromise the three solutions, we suggest using MAC CE to send the location information to the network.
Proposal 5: It is suggested to use MAC CE to send the location information to the network
3 Conclusion

In this paper, we discussed the resource allocation mechanisms inherited from D2D and analysised whether these mechanisms can apply V2X and the modification of the resource allocation mechanisms to apply V2X.  In particular, we propose the following:

Proposal 1: DENM message (event-triggered) can use mode 1 resource allocation mechanism with no modification. 
Observation 1: Mode 2 resource pool can’t be provided in SIB18.

Proposal 2: Mode 2 resource pools can be provided by RRC dedicated signalling resource allocation for period- triggered (CAM) message of the V2X UE but needs to align with the package generation to minimize the latency. 
Proposal 3: SPS can be adopted for period- triggered (CAM) message of the V2X UE but needs to align with the package generation to minimize the latency. 
Proposal 4: RAN2 will down select the RRC dedicated signalling resource allocation solution and SPS resource allocation solution for CAM (periodically-triggered) message. 
Proposal 5: It is suggested to use MAC CE to send the location information to the network

4 References
[1] RP-140498, Work item proposal on LTE Device to Device Proximity Services, Fukuoka, Japan, 3 - 6 March 2014
[2] 3GPP TS 36.300 V13.2.0
[3] 3GPP TS 22.885
[4] RAN2-92-Malta-Chairman-Notes-2016-02-19-eom


3/3


