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1 Introduction
For the V2V services, the requirements of latency, service type, packet size, data period, etc, are different from D2D communication, and it may lead to enhancement for the V2V resource pool configuration. Further in RAN1 #82bis meeting [1], possible enhancements for V2V resource pool allocation principles are given as follows:

· 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.

 In this contribution, some analyses about resource pool allocation of V2V are discussed.
2 Resource pool allocation
PSCCH/PSSCH resource pool configurations are used for D2D communication, which assign the available subframes and PRBs respectively for SA information and data packets. In general, the allocation scheme of D2D resource pool should be reused in V2V, some modification and enhancement are discussed as below.
2.1 Subframes and PRBs allocation in resource pool
As discussed in [2], the resource pool configurations are indicated by the parameters as Number of PRBs, Start PRB, End PRB for frequency resource, and period, offset and bitmap for time domain resource. 
With the RB indication parameters, any wanted frequence resource assignement can be achieved, and it should be reused in V2V resourc pool frequency configuration completely. In time domain, offset and bitmap can provide sufficient flexibility in terms of subframe allocation in one period to satisfy the V2V services requirment. So we propose as :
Proposal 1: Subframes and PRBs allocation in a period of V2V resource pool should reuse the scheme of PC5.

2.2 Resource pool period

The period of PSCCH/PSSCH resource pool could be set as [40, 80, 160, 320]ms in D2D communication, and the typical period of  V2V services is 100ms or less, it may be insufficient for V2V, especially for PSCCH resource pool configuration, it may lead some unacceptable configure with large period. 
An extreme example illustrated in Figure1 with the 320ms resource pool period. When V2V SA information arrived latter than the last SA subframe in this period, it cannot be transmitted until the next period, and the transmission latency will be more than 280ms.
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Figure1. An example of SA subframe allocation

In order to satisfy the latency requirement of V2V service, it should limit the available period of resource pool, such as [40,80]ms, or some shorter period such as [20,50]ms should be append to V2V resource pool configuration.
Proposal 2: Assigning shorter period for V2V resource pool, such as [40, 80] ms, or introducing some new value such as [20, 50] ms.

2.3 The quantity of resource pool

Based on the D2D PSCCH/PSSCH resource pool scheme, it allocates one PSCCH resource pool with one PSSCH resource pool, and makes up the one-to-one correspondence between PSCCH and PSSCH resource pool, including the same resource pool period configuration for both of them, and the straightforward association between SA and data. 
In V2V scenario, types of services should be provided which have different requirements of latency and service load. On one hand, it asks for short resource pool period as metion above, on the other hand, it may cause numbers of resource pools with different periods correspond to  different characteristicss of services. 
With sereval resource pools for V2V, it will need N SA pools and N data pools by reusing the D2D scheme, and it may lead to some decrease of resource efficiency. To provide more flexibility and higher efficiency for V2V resource pool allocation, N SA pools with one data pool configuration should be considered.
The subframes and RBs in different V2V SA resource pools should be assigned independently, according to different requirements of service type, latency, priority, packet size, etc. Based on the requirements, each SA resource pool may be assigned with different period and different quantity of subframes and RBs. While sereval SA resource pools are assigned with one shared data resource pool, the allocation of the data resource pool should be coordinated with the N SA resource pools.
Proposal 3: Support multiple resource pools configuration for V2V in order to satisfy different requirements of V2V services
Proposal 4:  One-to-one SA/data resource pool allocation should be supported, and the N:1 configuration of SA/data resource pool should be evaluated.
2.4  SA and data resource pool

The multiplexing scheme of V2V SA pool and data pool was discussed in [3]~[5]. FDM, TDM, FDM+TDM scheme can be used for the V2V SA and data resource pools from the perspective of the whole V2X time-frequency resource.
· TDM
In Rel-12 D2D communication, PSCCH and PSSCH resource pool are TDM, SA information and data packet are transmitted in different subframes, it can be reused for V2V SA and data resource pools. The SA and data resource pools are TDM on different subframes, which are sufficient for Release 12 D2D broadcast communication, as shown in Figure 1. It provides simple division of SA information and data packet, which are both processed as a TB. It can be reused for V2V resource pool configuration.
On the other hand, the subframe level TDM multiplexing/mapping rules of SA and data resource pools may be insufficient to meet the latency requirement of V2V, as mentioned in 2.2. It may not be able to provide SA subframe for the service with urgent requirement. Considering of that, symbol-level TDM of SA and data resource pool should be on solution, as illustrated in Figure 2.
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Figure 2. An example of TDM SA pool and data pool 
In Figure 2, SA information is carried on several SC-FDMA symbols in a hybrid subframe. The other symbols are used for data and DMRS. The number and location of the subframes which contain SA information should be assigned according to the service requirement. For extreme resource pool configuration, all the subframes used for V2V are hybrid subframes. Then, SA information can be transmitted on every V2V subframe. And, it ensures the SA transmitting on the latest subframe.   
· FDM

SA information and data packet can be mapped to different RBs in the same subframe, as FDM scheme. An example shows in Figure 3, it pre-configures some RBs as SA resource pool. The SA information may indicate the associated data resource in this subframe or later subframes.
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Figure 3. An example of FDM SA pool and data pool
The FDM multiplexing of SA pool and data pool over the whole time-frequency resource does not mean FDM of SA and data from a UE’s perspective. As illustrated in Figure 3, while the SA pool and data pool are FDM, a UE transmits SA and data on the different subframes and it does not impact the single-carrier character of SC-FDMA signals. If a certain PAPR increase and impact of single-carrier character are tolerable, a UE can transmits SA and data using different PRBs in the same subframe
For RAN1, we can discuss SA and data resource pools multiplexing over the whole time-frequency resource first. 
· TDM+FDM
TDM+FDM of SA and data resource pool allocation can be considered as a combined scheme. The hybrid scheme assigns pre-configured symbols and RBs as SA resource pool, as shown in Figure 4.

It has both the features of TDM and FDM schemes. It provides some flexibility for resource allocation, reasonable SA detection complexity and overhead. The reliable SA performance can be achieved with slightly increasing of PAPR. On the other hand, it also needs standard effort, and may require some increase of implement complexity.
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Figure 4 An example of SA and data TDM+FDM on the same subframe

Based on the above discussion of the three schemes of SA and data resource pool allocation, the Pros and cons are list below: 
	SA and data pool
	Pros
	Cons

	TDM
	· No influence on single-carrier character 

· No PAPR increasing

·  Reliable performance of SA information
	· High complexity of blind detection since SA information may mapping to variable RBs

· SA bandwidth associated with data bandwidth and may increase control overhead.

	FDM
	· Reducing the SA detect complexity

· Configurable SA resource overhead and flexible SA RBs allocation
	· UE’s SA/data still need to be TDMed to keep low PAPR
· Restrict the resource selection of data

	TDM+FDM
	· Flexibility for resource allocation
· Reasonable SA detection complexity and overhead
	· Slight impact on single-carrier character
· Increase of implement complexity.


Proposal 5: For SA pool and data pool allocation, TDM, FDM, TDM+FDM schemes over the whole time-frequency resource should be analyzed and down-selected.
3 Conclusions

In this contribution, we discuss the configuration of V2V resource pool, and briefly analyse the multiplexing scheme of SA pool and data pool, and we proposed that:
Proposal 1: Subframes and PRBs allocation in a period of V2V resource pool should reuse the scheme of PC5.

Proposal 2: Assigning shorter period for V2V resource pool, such as [40, 80] ms, or introducing some new value such as [20, 50] ms.
Proposal 3: Support multiple resource pools configuration for V2V in order to satisfy different requirements of V2V services
Proposal 4:  One-to-one SA/data resource pool allocation should be supported, and the N:1 configuration of SA/data resource pool should be evaluated.
Proposal 5: For SA pool and data pool allocation, TDM, FDM, TDM+FDM schemes over the whole time-frequency resource should be analyzed and down-selected.
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