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Introduction
RAN#70 plenary meeting, a new WID of support for V2V services based on LTE sidelink is agreed in [1], about the resource allocation the following should be studied as TR 36.885:
The resource allocation principles listed below should be studied for PC5-based V2V (note that other schemes are not precluded):
· Resource pool
· The concept of resource pool is introduced at least for the purpose of study.
· Resource pool is a set of time/frequency resources where PC5 transmission may occur. Note that Rel-12 D2D communication mode 1 uses all the time/frequency resources as data pool. 
· FFS whether Rel-12 resource pool configuration is reused for PC5-based V2V.
· FFS the number of resource pools configured for a UE
· The need for defining multiple resource pools should be justified.
· FFS whether the number of SA pools can be different from the number of data pools and, if can, FFS whether multiple SA pools can be associated with the same data pool.
The following resource allocation principles are deemed necessary for PC5-based V2V:
· Scheduling assignment
· Each data transmission is scheduled by an SA. A UE knows at least time and frequency location of data transmission(s) after decoding the associated SA.
· FFS the indication is implicit, explicit, or both
· If SA and the associated data from a single transmitter is transmitted in different subframes:
· FFS details
· If SA and the associated data from a single transmitter are transmitted in the same subframe:
· FFS whether it is possible to support the case where data transmission in a subframe occurs without associated SA transmitted in the same subframe
· Alt 1: SA and Data are transmitted on separate physical channels (i.e., separated DFT precoding for SA and data):
· RAN1 assumes that RAN4 will study the proper transmission characteristics (e.g, MPR) to support this.
· FFS whether SA and data transmissions in the same subframe are always adjacent in the frequency domain.
· In case of separate channels, study whether SA pool and data pool are orthogonal or can overlap.
· Alt 2: A single DFT precoding applies to SA and data transmitted in the same subframe.
· The whole bandwidth is divided into one or multiple sub-channels. 
· The transmission bandwidth of SA/data is fixed to the bandwidth of a single sub-channel.
· Alt 3: SA and data are TDMed within one subframe.
· The transmission bandwidth of SA is fixed.
· Study the number of transmissions of a given TB
· Study the number of transmissions of a given SA
· FFS whether a single SA may schedule multiple TBs
· FFS whether the time/frequency resources of a given SA is independent of the time/frequency resources of the associated data
In this contribution, we give our analysis and views on multiplexing scheme of SA and data, and the collison avoidance scheme of resource allocation for V2V.

Discussion
Multiplexing scheme of SA pool and data pool for V2V
Rel-12 D2D, SA resource pool and data resource pool are time multiplexed, and separately located in different subframes, SA resource pool is before the associated data pool in time domain, as shown in Figure 1. If these resource pool configuration and multiplexing scheme are reused in Rel-14 V2V, the density of vehicles and also the latency requirements of V2V need to be evaluated, since the density of vehicles of V2V are much larger than D2D, the SA resource pool need to be enlarged to support so large number of V2V, and when one UE is transmitting data, it can not receive data at the same, which cause half duplex problem which need to be resolved for both the SA resource pool and data resource pool. 
One feasible method is frequency mutiplexing SA and data in the same subframe, which can partly solve the half duplex problem and enlarge the SA resource and increase resource multiplexing efficiency, because both SA and data can use all the subframes of an entire SA period instead of fixed SA and data pool configuration.


Figure 1 TDMed SA and data of Rel-12 D2D
Based on the frequency division multiplexed SA and data, if separate resource pool of SA and data are configured, the PUCCH format could be reused in some respect, as shown in Figure 2, the SA resource pool can be located in the edge of the whole bandwidth.



Figure 3. Example of FDMed SA and data.
If one common resource pool is configured for both SA and data, SA can be transmitted inband with the data, similar as CQI on PUSCH in LTE version, as shown in Figure 4, the fixed number of subchannels can be preconfigured, for example, the whole bandwidth of resources can be divided into 3 parts, transmitting vehicles can select one of the resources allocating to SA and data, and receiving vehicles has to monitor all resources to decode SA and receive data successfully.
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Figure 3. FDMed SA and data are located in one common resource pool
Proposal : SA pool and data pool are in the same subframe, either “a single DFT precoding applies to SA and data transmitted in the same subframe” or “SA and Data are transmitted on separate physical channels (i.e., separated DFT precoding for SA and data) should be supported”.
Collision avoidance of resource allocation
Resource allocation scheme of Rel-12 D2D mode 2 communication is random selection, UE autonoumously select one resource as transmission resource, resource selection collision is not avoidable, as the increasing of the V2V density, the collision would be serious, so collision avoidcance of resource allocation for V2V is needed.
Considering the service characterisitics of V2V, periodic message can transmit in the same resource periodically, so semi persistent scheduling of V2V could be introduced to further decrease the probability of collision, when UE select one resource to do transmission, the UE would reserve the same resource for a while, which would be indicated in its own SA signalling, the other Ues can decode the receiving SA, and get the resouce for reservation, and will not select the reserved resource. 
To get more available resources to be selected, it is straightforward to consider both SA decoding and energy sensing before selection, SA decoding implies that each transmitting vehicles would monitor SA transmitted from other vehicles , once a SA is decoded successfully, the resource is meant to be occupied by other vehicles and is not available for the transmitting vehicle, energy sensing implies that UE firstly would detect energy of each resource, if the energy of the resource exceeds a specified threshold, it will not be availabe to be reserved. By adopting both SA decoding and sensing before transmission, the probobilities of collision happened could be reduced. 
However, due to half duplex of V2V, when two vehicles select the same resource at the same time, the collision cannot be avoided by energy sensing, and also new collision may happen as the topology are changing as time goes by, so some other methods need to be introduced except energy sensing and SPS scheduling. Some discussions have been done in previous contributions, such as the third vehicles can indicate in their own SA signalling the collision issues to the vehicles selecting the same resource[2], or muting the selected resource in some occasions to avoid collision[3], ect. The signalling overhead and standardization complexity need to be evaluted when one method is down seleced.
For D2D mode1 communication, the eNB scheduling can also be used to avoid collision. For example, eNB can directly indicate resources for the collision vehicles to achieve better collision avoidance.

Proposal: SPS for PC5 V2V should be supported, energy sensing and SA decoding can be used to avoid collision, and further collision avoidance schemes due to half duplex or topology change should be evaluated and down selected.

Conclusion
In this contribution, we firstly give the analysis of multiplexing scheme of SA and data, and the collison avoidance scheme of resource allocation for V2V, and the following proposals are given:
Proposal : SA pool and data pool are in the same subframe, either “a single DFT precoding applies to SA and data transmitted in the same subframe” or “SA and Data are transmitted on separate physical channels (i.e., separated DFT precoding for SA and data) should be supported”.
Proposal: SPS for PC5 V2V should be supported, energy sensing and SA decoding can be used to avoid collision, and further collision avoidance schemes due to half duplex or topology change should be evaluated and downselected.
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