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1 Introduction
         In RAN1 #83 chairmen’s notes, the resource allocation principles listed below:
· RAN1 observes potential benefit of adapting transmitter behavior from physical layer viewpoint:

· It is noted that RAN1 has not evaluated the feasibility of any adaptation mechanism.

· FFS

· Which specific behavior is adapted

· E.g., Reducing message transmission rate and/or dropping some messages, 

· What the adaptation is based on

· E.g., when the vehicle density is high, 

· Whether service requirement can be adapted accordingly in some scenarios

· RAN1 observes potential benefit of UE reporting its observation on the radio environment of PC5 carrier and/or its location to help eNB scheduling. However, the uplink signaling overhead, handover issue, burden caused by the increased number of RRC​​-Connected UEs have not been evaluated.

· RAN1 observes potential benefit of increasing subcarrier spacing. However, the impact of a smaller length of normal CP, ICI to/from legacy channels, AGC, timing advance, potential change in the inband emission have not been evaluated.
In this contribution, some further discussion was addressed on resource control /selection mechanism. 
2 Discussion
2.1 Resource selection based on transmitter-specific information
A typical scenario of V2X is shown on Fig.1 Mostly vehicles align along roads, and each vehicle has some status, such as location, velocity, direction, and so on. The vehicles on the same direction of a road may have some similar information. The transmitter-specific information can be used to resource selection.

For resource pools selection, one resource pool could be mapped to one direction of a road. Then, the vehicle UEs on the same direction of the road can be gathered to one group, and may select resources in the same specific resource pool. If UE semi-persistent assign resources, it is helpful when UEs in one group select resources in a same resource pool. And for a pedestrian UE, it can save energy that the pedestrian UE can only receive data from the pools which assigned to the vehicles who nearby itself.
For network controlled or assistant resource assignment, a UE reports its observation on the radio environment or its specific information to help eNB scheduling. For mode 1 communication, a UE reports its position that can help eNB to assign its resource to mitigate interference caused by the UEs nearby.
[image: image1.wmf] 

 


Fig. 1 typical scenario of V2X
Proposal 1: Transmitter-specific information can be used to resource selection, and the detailed schemes are needed to be identified. 

2.2 Collision avoidance schemes
In PC5 based V2V communication, one key mechanism of resource allocation is to avoid the resource collision between the vehicle UEs in a certain distance. Based on D2D resource pool structure reused in the V2X, enhanced scheme can be designed. We should consider collision avoidance of data resource by sensing SA with consideration of half duplex limitation of SA. The follow methods can be considered.
Method 1: Reusing the SA pattern of D2D

In D2D communication, SA has transmitted twice in the two sub frames calculated by the SA pattern. The pattern will be reused in the V2X as based line. The subframe interval of  SA intial transmission and retransmission in each index is asymmetric in the legacy pattern. The maximum delay in V2X communication will be determined by the number of subframe in SA pattern. The subframe interval at twice tranmission must be limited to meet the delay request of V2X .
Method 2: Retransmit SA by other UEs or RSU
In V2V communication, a new method for cooperated retransmission of SA can be adopted. In this method, one UE transmit SA in the first subframe as the first step. In the second step, UEs or RSUs nearby, who correctly received the SA can retransmit the SA on the second sub frame in the SA pool. 
After the retransmission by the nearby UEs or RSU, the UEs transmitted first part in the same subframes can know each other’s data assignment. Then, all UEs can know the global data allocated resources. If there are resource collisions between two or more UEs, some of these UE could cancel the data transmission to avoid resource collision. For other UEs, it is also an enhancement on robustness of SA by retransmission. 

Method 3: Monitoring other UEs’ SA for retransmits
In V2V communication, the traffic data most generates in periods for the periodic service and semi-persistent scheduling could be used for resource selection/allocation. After a few SCI periods of data transmission, a UE learn about which resource blocks are free or available to use by reading other UEs’ SA and/or sensing the energy level. Then the UE can choose an available resource to send its data.
Proposal 2: SA retransmitting and SA detecting can be used for collision avoidance. 
3 Simulation results
The system simulation results are given for V2V evaluation regarding the performance of UE resource Selection/allocation. Fig2, Fig3 show the result of selecting the orthogonal resource in the data pool with detecting SA and randomly select resource in the data pool without detecting SA.

Option 1: Resource selection/allocation without collision avoidance and coordination in SA
V2V UEs randomly select data resources in the SCI period without detecting the SA. 
Option 2: Resource selection/allocation with collision avoidance 
The collision avoidance can be based on certain schemes, such as competitive resource, SA retransmitting and detecting listed above chapter 2.2. For simulation, we use 2 steps to select ideal resources. The first step: UE detect the SA before transmission to get available resource. The second step: UE transmits the SA and data in the free resource. Then, the next located UE is use to repeat the steps.
Case 1: freeway scenario, the largest absolute speed of vehicle is 140km/h. the range of orthogonal resources is 320m.
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Freeway scenario, transmission times=2
Fig. 2 PRR comparison of 2 resource allocation schemes in freeway, 140km/h, 
Case 2: Urban scenario, the largest absolute speed of vehicle is 60km/h. the range of orthogonal resources is 150m
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(a)Urban scenario, transmission times=2
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(b)Urban scenario, transmission times=1
Fig. 3 PRR comparison of 2 resource allocation schemes in urban, 60km/h

It can be observed that the PRR performance of resource selection/allocation with collision avoidance achieve gain in freeway scenario.  2 options have close performance in the urban scenario with transmission times=2.  Collision avoidance has improved performance in the urban scenario with transmission times=1.  When V2V UEs use time orthogonal resources within certain range of option2, the gain mainly come from the resource collision avoidance and mitigation on near-far effect due to inband emission.
4 Conclusions
In this contribution, we bring up the following proposals: 

Proposal 1: Transmitter-specific information can be used to resource selection, and the detailed parameters are needed to be identified. 
Proposal 2: SA retransmitting and SA detecting can be used for collision avoidance.
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6 Annex 
The detail simulation assumptions are provided in Table 1
Table 1 Simulation parameters 

	Parameter 
	Value 

	System bandwidth 
	10MHz 

	Carrier Frequency 
	5.9GHz 

	Tx power 
	23 dBm 

	Noise figure 
	9 dB

	Vehicle Antenna Number 
	1 TX and 2 RX 

	IBE model 
	{3,6,3,3} 

	Thermal noise level 
	–174 dBm/Hz

	Modulation
	QPSK

	SA overhead
	20%
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