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1 Introduction
In RAN V2X SID [1], some enhancements for V2V resource allocation based on PC 5 are described as follows:
2） For support of PC5 transport for V2V services (to be completed by RAN#70 – December 2015), at least including:

a) Identify necessary enhancements (e.g. of potential enhancements: mitigate impact of half duplex constraint, reduce resource collision, enhance pool structure, enhance resource patterns, SA information transmitted in same subframe as the associated data) to the resource allocation mechanism to meet identified requirements for robustness, latency, overhead and capacity [RAN1]

In the above several aspects of enhancement for V2V, resource pool configuration for V2V is the precondition for detail resource scheme, and it is a significant distinction between V2V and PC5 that whether and how the SA information transmitted in the same subframe with data. In this contribution, some analyses about resource pool allocation and the SA information transmission for V2V are discussed.
2 Resource pool allocation
Based on D2D communication, PSCCH/PSSCH resource pool allocation should be considered for V2V. Depending on that SA information and data are transmitted on the same subframe or not, the resource pool configuration scheme of V2V can be modified.
2.1 RB allocation in V2V resource pool
The RBs allocation for PSCCH/PSSCH resource pool are indicated by the parameter as :

· Number of PRBs；
· Start PRB；
· End PRB；
With the RB indication parameters list above, any wanted frequence resource assignement can be achieved, and it should be reused in V2V resourc pool frequency configuration completely.
Proposal 1: Frequency resource indication of V2V resource pool should reuse the scheme of PC5.
2.2 Subframe allocation in V2V resource pool
In order to reuse the scheme of PC5 as much as possible, the resource pool configuration for V2V should be devide into SA information resource pool and data resource pool, e.g. the structure as PSCCH and PSSCH.
The subframe allocation for PSCCH/PSSCH resource pool are indicated by the parameter as:
· Period;

· Offset;

· Bitmap;
The parameter value and usage for PSCCH and PSSCH resouce pool subframe indication are slightly different, as the offset for PSCCH fixed to zero since the bitmap always mapping start at the begaining of period, and it is configurable for mode 2 PSSCH resource pool. The subframe bitmap for PSCCH should be mapped once during a period while it will be repeated mapped to all the available subframes to the end of  period for PSSCH. 
Considering the ~100ms latency for V2V services, the subframe allocation of V2V resource pool has more strict requirement. For the lowest requirement, it should have one available SA subframe and a data subframe independently while SA information and data are transmiteed respectively, or have one subframe in V2V resource pool with SA information and data are transmitted in the same subframe. 
2.2.1 Independent SA and data subframe
In case of the V2V data resource pool using the PSSCH configuration, the offset and bitmap are configurable and it can provide sufficient flexibility in terms of subframe allocation to meet the requirement of V2V services. But for SA information resource pool configuration using PSCCH scheme, it may lead some unacceptable configure because of the bitmap mapping. 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
When using independent SA and data resource pool configuration, in order to satisfy the latency requirement of V2V service, the subframe allocation in SA resource pool should:

· use the PSSCH subframe allocation scheme, or

· increase the size of PSCCH bitmap, or

· limit the available period of SA resource pool, such as [40,80]ms
Observation 1: Using PSCCH subframe configuration for V2V SA subframe allocation in resource pool may not satisfy the V2V service latency requirement.
Proposal 2: Considering appropriate SA subframe allocation scheme. Independent SA and data resource pool configuration are kept in V2V.
2.2.2 SA and data transmitted in same subframe
SA information transmitted in same subframe as the associated data is a possible enhancement for V2V resource allocation, and it means:

a) SA subframes are a subset of data subframes; or 
b) SA subframes and data subframes are all the same;
For option a), it seems to be relatively independent SA resource pool (discussed in 2.2.1), which has the same subframe with part of the data resource pool; and option b) means a uniform resource pool with the subframes for both SA and data.
Considering the latency and capacity requirement, the subframes configured in uniform resource pool for SA and data should achieve certain density and quantity in a period, and the PSSCH subframe indication scheme should be reused.
Proposal 3: For uniform SA and data resource pool configuration, it is proposed to reuse PSSCH subframe allocation scheme.
3 SA information transmission

In D2D broadcast communication, SA information and data are transmitted on different subframes, and one SA indicates several data packets transmission in a period. For V2V scenario, the different requirement with PC5 in latency, data packet size, channel condition and so on, may not be satisfy by the SA and data scheme of PC5. Analysis of SA and data transmitted in the same subframe are also presented in [2][3]. 
3.1 TDM of SA information and data
Limited to the single-carrier property of SC-FDMA modulation, it is natural to consider using TDM for SA and data resource in a subframe, combined with the DMRS enhancement [4]. A possible structure of SA and data on the same subframe is shown in Figure2.
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Figure2. An example of SA and data TDM on the same subframe 
The Pros and Cons of using different SC-FDMA symbols for SA information and data are list below:
Pros:
· no influence on single-carrier character ;
· no PAPR increasing;
·  reliable performance of SA information;
Cons:
· high complexity of blind detection since SA information may mapping to variable RBs;
· high SA resource overhead, about 14% as the example in Fig. 2, increasing with the number of SA symbols;
3.2 FDM of SA information and data

If a certain PAPR increase is tolerable, SA information can be FDM with data and mapping to all the SC-FDMA symbols on the assigned RBs. As discussed in [2], it pre-configures some RBs for SA in subframe, and indicates other RBs for the associated data packet. An example of FDM SA and data structure is illustrated in Figure3.
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Figure3. An example of SA and data FDM on the same subframe

The Pros and Cons of using different RBs for SA information and data are list below:

Pros:

· reducing the SA detect complexity;

· configurable SA resource overhead and flexible SA RBs allocation;
Cons:

· increase PAPR;

· restrict the resource selection of data;
3.3 TDM+FDM of SA information and data
As discussed above, TDM or FDM of SA and data has its own Pros and Cons respectively, a combined TDM+FDM of SA and data resource scheme should be considered, as shown in Fig. 4.
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Figure 4 An example of SA and data TDM+FDM on the same subframe

The TDM+FDM hybrid scheme assigns pre-configured symbols and RBs as SA resources. It has some of Pros and Cons of TDM and FDM features. 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 more evaluation and standard effort, and may require some increase of implement complexity.
Proposal 4: For SA and data transmitted in the same subframe, TDM, FDM, TDM+FDM schemes should be analyzed and down-selected.
4 Conclusions

In this contribution, we discuss the configuration of V2V SA and data resource pool, and briefly analyze the scheme of SA and data transmitted in the same subframe, while the latter may have some influence on the resource pool allocation, and we proposed that:
Proposal 1: Frequency resource indication of V2V resource pool should reuse the scheme of PC5.

Observation 1: Using PSCCH subframe configuration for V2V SA subframe allocation in resource pool may not satisfy the V2V service latency requirement.
Proposal 2: Considering appropriate SA subframe allocation scheme. Independent SA and data resource pool configuration are kept in V2V.
Proposal 3: For uniform SA and data resource pool configuration, it is proposed to reuse PSSCH subframe allocation scheme.
Proposal 4: For SA and data transmitted in the same subframe, TDM, FDM, TDM+FDM schemes should be analyzed and down-selected.
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