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1 Introduction
In the TR 36.885, the resource pool related issues are captured as follows [1].

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.
Resource pool configuration is an important factor to impact sidelink performance for V2X services. In our view, it is necessary to discuss how to configure multiple resource pools before starting the detailed discussion on SA pools and data pools association. This document presents our considerations on resource pool configurations for V2V services.

2 Discussion
· Necessities of multiple resource pools

In V2V, it is important to support various service requirements in different scenarios. 

· The transmitter and receiver could be in different traffic conditions, e.g. on motorway, in downtown, at intersection or approaching merging/diverging lanes. 

· The V2V message could be a periodical message with the frequency of up to 10 messages per second, or an instantaneously event triggered message.

· Most of the V2V applications have the requirement of maximum latency of 100ms. But for certain applications, e.g. pre-crash sensing, it is mandatory to guarantee the latency with less than 20ms.

The organization of resources into multiple resource pools allows the following

· Each resource pool may have different coverage , e.g. resource pool is used under intra-cell or inter-eNB

· The transmission formats applied in the resource pools may be different, e.g. DMRS configuration could be different in different pools, e.g. to increase DMRS density on the resource pools for high speed vehicles and on the other hand, to decrease DMRS density on the resource pools for low speed vehicles.   
· The resource allocation principle e.g. scheduled resource allocation, autonomous resource allocation may be different among resource pools. 
· The traffic types supported in the resource pools may be different. e.g. event triggered traffic resource pool, periodic traffic resource pool. 
· The operations on the resource pools may be different according to transmitter specific information, e.g. vehicle UE location, direction of the vehicle etc. 
The introduction of multiple resource pools for V2V will leave room for future optimization according to different kinds of V2X requirements.
Proposal 1: Multiple resource pools should be supported for PC5 V2V.
· Resource pools based on velocity and direction/location

The vehicles in high speed will impose more challenges on V2V applications.

· The high speed vehicles may encounter more frequent handovers and link failures.

· The high speed vehicles need to tackle with frequency tracking and channel estimation in high Doppler environment.
·  Considerations should be paid attention to transmit messages in high speed.

Bearing above diverse challenges/demands on high speed V2V in mind, it would be good to have a separate resource pool for high speed vehicles. With this high speed resource pool, a series of enhancement could be discussed, e.g. to extend the applicability area of the resource pool spreading eNBs in order to ease frequent handovers with eNB and keep service continuity, to enhance physical transmission format e.g. DMRS format to handle high speed. 
Proposal 2: Separate resource pool(s) for different vehicle speeds e.g. high speed and low speed should be supported. The operations on different multiple pools need further consideration. 

Furthermore, the real time road traffic situations should be taken into consideration of resource pool configuration, shown in the examples as follows

· The influx of vehicles on merging lanes may bring resource scarcity problem in a short period while on diverging lanes, the different directions of vehicle groups may lead to different resource requirements. Solutions of resource pool configuration which tailor for various road situations needs more investigation. 

· On the road especially in rush hour, it is common to have vehicle fleets driving in the opposite directions. Solutions of resource pool configuration that tailor for such dynamic vehicular traffic situation needs more investigation. 

The dynamic and effective management of the grouping of resource pools, as well as the management of the allocation/re-allocation of them to the vehicles is necessary. 
Proposal 3: Separate resource pool(s) based on locations and road traffic conditions should be supported. The operations on different multiple pools need further consideration. 
· Number of resource pools configured for a UE 
It was still FFS that the number of supported resource pools configured for a vehicle UE. There would be some tradeoffs between operational flexibility and UE complexity for deciding the number of resource pools. In our view, Rel-12 D2D resource pool configuration can be a good starting point to discuss the number of resource pools. If more operational requirements for resource pool configuration would be found, we would discuss the candidate numbers while taking UE complexity into account. 
Proposal 4: Rel-12 D2D resource pool configuration can be a starting point to discuss the number of resource pools for V2V services.
3 Summary
In this contribution, the following proposals are made:
Proposal 1: Multiple resource pools should be supported for PC5 V2V.
Proposal 2: Separate resource pool(s) for different vehicle speeds e.g. high speed and low speed should be supported. The operations on different multiple pools need further consideration.
Proposal 3: Separate resource pool(s) based on locations and road traffic conditions should be supported. The operations on different multiple pools need further consideration.
Proposal 4: Rel-12 D2D resource pool configuration can be a starting point to discuss the number of resource pools for V2V services.
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