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Discussion
If collision avoidance based on sensing is applied, it can be beneficial that control (SA) and data are transmitted together as far as possible, because it is desirable that the data is transmitted before changing UE topology. Also long size of data T-RPT may not be efficient due to similar reason for SA and data, in other words, contiguous transmission can be effective in sensing based resource allocation.  
To mitigate half duplex constraint, SA and data can be transmitted in a same subframe. Fig. 1 illustrates two options for FDMed transmission for SA and data. The first option is contiguous SA and data transmission in frequency domain. This option can reduce data resource allocation indication bits since SA resource location itself can indicate starting position of data resource allocation and also option 1causes less inband emission interference and better cubic metric performance. However, to support variable message size of V2V application, some SA resources can be interfered by other UE’s data. There is not such issue in option 2. 
SA may also be transmitted separately with data in time. TDMed case (control and data) has the advantage that the control of the link budget can be guaranteed. On the other hand, in the FDMed case (control and data), the resource can be used effectively, and it is also possible to mitigate the half duplex constraint. As discussed in [1], when FDMed SA and data transmission is supported, transmission power of SA and data should be properly allocated.  
Fig. 2 shows an example of resource structure when sensing based resource allocation is applied. It is assumed that each UE transmits control information for transmitted data in its first subframe after reading other UE’s control information within a predetermined window size in order to implement the collision avoidance principle. In this figure, some UE, for example wideband transmission UE (UE #2), transmits control only to ensure the sufficient coverage of control. We note that zero processing delay between window and control transmission is assumed in this figure. Also note that the control information can be transmitted in any subframe, but frequency resource for transmitting control information can be limited in (pre)configured resources to reduce blind decoding complexity of UE.
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Fig. FDMed SA and data transmission options in a single UE perspective; option1- contiguous SA and data resource allocation and option 2 – non-contiguous SA and data resource allocation 

[image: ]
Fig. 2 an example of resource pool structure for sensing based resource allocation 
SA pool and its associated data pool can be separated in time domain as specified in Rel. 12/13 D2D.  In order to meet the V2V latency requirement, SA should be able to be transmitted at any subframe. To implement this, SA pool can be FDMed with data pool as illustrated in Fig. 3. The difference between figure 1, SA pool and its associated data pool is TDMed. This pool structure can have advantage of inband emission mitigation of SA. In TDMed SA and Data pool structure, since many SAs can be transmitted in SA pool, more inband emission can be occurred, but in FDMed SA and data pool, SA can have less inband emission interference.  
The SA period that determines the number of subframes for each SA resource pool should be small not to violate latency requirement. In [2], long SA resource pool size (= 1 sec) proposed, but it is undesirable not only for latency requirement but also for pedestrian UE (P-UE) battery consumption. If long SA pool is configured, P-UE should monitor long time period just for control reception, and it will cause serious battery consumption problem for P-UE. For less latency and better battery consumption of P-UE, shorter SA resource size should be applied for V2V resource pool structure, for example 10 msec SA pool can be considered. On the other hand, for enhanced randomization, the resource pool structure in fig. 3 can be modified. To make more data resource patterns, the associated data pool size can be different with SA pool size as illustrated in fig. 4
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Fig. 3 an example of FDMed SA and Data pool structure with TDMed SA and data pool association 
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Fig. 4 an example of FDMed SA and Data pool structure with TDMed SA and data pool association and different pool size between SA and data
Rel. 13 PPP (per packet priority) can be applied to PC5 based V2V operation. For example, event triggered message or periodic message with security overhead has higher priority than periodic message without security overhead. PPP can be also useful to avoid resource fragmentation. When resource allocation is performed by UEs, it is desirable that a large size message is first allocated and then small size message is assigned to the empty resources later. To do this, SA pool for large size message can be configured before SA pool for small size message. In other words, multiple SA pools may be associated with data pool, i.e., there is many-to-one mapping between SA pool and data pool. To implement this, two methods can be considered; 1) each SA indicates resource allocation for multiple data pools. 2) SA pool and data pool have 1:1 relation but each SA pool can be partitioned to multiple sub-pools. Fig. 4 illustrates an example of resource allocation based on discussion. In this figure, if a UE to transmit periodic message detects an SA in event triggered SA pool, the UE can select its time frequency resource excluding the scheduled resource by event triggered message. In a sense, some benefit of the sensing-based resource allocation can be exploited in the many-to-one mapping between SA pool and data pool.
Another way of many-to-one mapping between SA pool and data pool is to introduce transmission gap between SA pool and associated data pool. Fig. 5 illustrates an example of transmission gap between SA and date for event triggered message. The SA for event triggered message transmission pre-announces its data transmission and the other UEs can avoid the allocated resources.  
More generally, each SA can indicate which data pool is associated with the SA based on PPP or message size or etc. As an extreme, SA indicates that its associated data is transmitted in its FDMed data pool. This is similar with option 2 in fig. 1.   
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Fig. 4 an example of resource allocation for PPP associated SA pool
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Fig. 5 an example of transmission gap between SA and data for prioritized message transmission
Observation 1: Resource pool structure can be dependent on resource allocation scheme. 
Observation 2: FDMed SA and Data pool structure is beneficial for achieving latency requirement of V2V as well as mitigating inband emission interference of SA. 
Proposal 1: FDMed SA and Data pool structure is supported for PC5 based V2V.
Proposal 2: Many-to-one mapping between SA pool and data pool is supported for PC5 based V2V. Details are FFS. 

Conclusion
We discuss resource pool structure for PC5-based V2V. Based on the discussions, the following observations and proposals were made:
Observation 1: Resource pool structure can be dependent on resource allocation scheme. 
[bookmark: _GoBack]Observation 2: FDMed SA and Data pool structure is beneficial for achieving latency requirement of V2V as well as mitigating inband emission interference of SA. 
Proposal 1: FDMed SA and Data pool structure is supported for PC5 based V2V.
Proposal 2: Many-to-one mapping between SA pool and data pool is supported for PC5 based V2V. Details are FFS. 
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