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Introduction
In RAN1 #85 meeting, following agreements were achieved [1]:
Agreements:
· Allow resource pool definition where SA and associated Data transmitted on the same subframe are always adjacent in frequency
· All the PRBs used for the SA and associated data transmissions should be contiguous in frequency.
· Details FFS
· For a SA and associated data resource pool it should be (pre)configured whether the SA and associated data transmission by all the UEs using this pool either occur on the same subframe in an adjacent manner, or occur on different subframes, (FFS or occur on the same subframe in a potentially non-adjacent manner).
· If the FFS part is not supported, this reverts the existing agreement “When SA and the associated data are transmitted in the same TTI, they can be transmitted in non-adjacent RBs.”
· Strive for not increasing the number of SA blind decoding to enable this.
In this contribution, we will further discuss the design aspects on resource pool enhancements, and share our views on this issue. 
Discussion
1.1. Whether SA pool and its associated data pool can be overlapped at same TTI
Based on the agreements in RAN1 #85 meeting, he PRBs used for the SA and its associated data transmission could be contiguous in frequency. In this transmission mode, we think that the SA pool and its associated data pool can be overlapped. Otherwise, it will lead to a discontinuous transmission in frequency.  
If SA pool and its associated data pool cannot be overlapped at same TTI, the situation is illustrated in Figure 1, when a larger packet will be transmitted; it needs more frequency resource, e.g. 2 subbands.  This non-overlapped transmission will lead to discontinuous in frequency domain. If the SA pool and its associated data pool can be overlapped in frequency domain, this problem can be resolved.
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Figure 1：Pool of SA and associated data
Proposal1: When the PRBs used for the SA and associated data transmissions is contiguous in frequency, the resource pools of the SA and its associated data can be overlapped in frequency domain.
1.2. Constant relationship between SA and its associated data transmission resource
When the PRBs used for the SA and its associated data transmissions are contiguous in frequency domain, the PRBs used for SA transmission should be located at one side of the PRBs used for data transmission. Otherwise, it will lead to discontinuous transmission in frequency.
Furthermore, if the PRBs used for SA transmission has a fixed relationship with the PRBs used for data transmission, e.g. adjacent with the lowest PRBs used for data transmission, it will be beneficial to SA resource collision [2] and further reduce the signaling overhead in SA, since the start PRB index needn’t indicate in SA content. 
Proposal2: When the PRBs used for the SA and its associated data transmissions are contiguous in frequency, constant relationship between SA resource and data resource is preferred, e.g. the PRBs used for SA transmission is adjacent with the lowest PRBs used for data transmission.
1.3. Whether to divide into subbands 
Base on the agreements in RAN1  #85 meeting，there is a working assumption that legacy PUSCH RS is reused for PSCCH and PSSCH with four RS symbols. This RS structure will need a more complex frequency offset estimation algorithm [3]. 
When the PRBs used for the SA and its associated data transmissions are contiguous in frequency, if no subband is introduce in V2V, there are almost 49 blind detections of SA in each sub frame. With the consideration of the complexity due to frequency offset estimation algorithm, it will be better to reduce the number of SA blind detections which can also reduce the implementation complexity. 
The subbands are introduced to resource the number of SA blind detection, for example, if the frequency resource of V2V is divided into N subbands and the position of SA in the sub band is fixed. The number of blind detection will become N.
Subband division can also bring other benefits:
1） Reducing resource fragmentation
The resource selection is carried out based on subband level, which can reduce the resource fragment.
2） Reducing the signaling bits in SA
With subbands, the number of resource allocation units in the system is reduced, and the number of bits in SA used to indicate the frequency resource is also reduced. 
Proposal3: The frequency resource of V2V could be divided into subbands.
1.4. Whether to need a fixed transmitting time window in SA and data pools
Based on [4], V2V service needs to be supported with a maximum latency of 20ms. If there is a fixed transmitting time window in SA and data pool, the following problems will be raised:
1) As shown in Figure 2, when the data packet is arrived at the end of the SA resource pool or the time period of the data pool, the UE must wait for a period of time to send a SA message to the next SA pool. This may not be able to guarantee the delay requirements of the emergency services.


Figure 2: Additional delay

2)  When the data packets are arrived randomly, but they are transmitted in a fixed time window. This will lead to the resource congestion within a certain period of time, which is illustrated in Figure 3. 

. 
Figure 3: Aggravate congestion 
In Figure 4, there is no fixed transmitting time window for SA and data. When UE has data packet to be sent, it can start a new transmitting window in time domain. The start point of the transmitting time window is the subframe i+1, while the subframe i is the subframe when data packet arrives. The length of transmitting time window is maximum delay requirement of the data packet. Then terminals can select the time-frequency resources in the transmitting time window to send SA and its associated Data. In this way the data transmission delay can be effectively reduced, and the efficiency of the system can be improved.



Figure 4: No fixed transmitting time window
So, there is no fixed transmitting time window in SA and Data pools. When UE has data packet to be sent, UE can immediately start a transmitting time window in subsequent sub frame and each transmitting time window may not start at the same time.
Proposal4: Each UE can have its own transmitting time window which may not start at the same time.
1.5. Parameter for resource pool configuration
In V2V, each UE needs to know the SA/Data pool configuration, and know where to detect SA or where to send or receive data. So the system needs to notify the UE the relevant configuration information about SA and data resource pool. The configuration information of the resource pool is related to the configuration mode of the resource pool. Based on the conclusion of the RAN1 85 meeting, there mainly are two resource pools mode:  
· SA and associated data in same subframe
· SA and associated data in different subframe
Based on the analysis of 2.1 to 2.3 sections, when the PRBs used for the SA and its associated data transmissions are in the same subframe, and they are contiguous in frequency. The system resources need to be divided into subbands in the frequency domain, and the position of SA in each subband is fixed. The Data resource pool is continuous in the frequency domain, and the SA resource pool can be overlapped with the associated data pool. Therefore, the resource pool configuration is illustrated in Figure 4, where the data pool is composed of continuous subbands in the frequency domain, and the number of PRB contained in each subband is the same, and the SA pool is made up of sub-pools. The number of PRB in each sub-pool is the same. And the distance between the sub-pools is the same.


Figure 4: SA and associated data in same subframe

In case that SA and its associated data are transmitted in different subframe, in order to avoid the emergence of resource fragments, while avoiding the mutual interference between SA and data. SA can be divided into independent resource pools, as shown in Figure 5.  


Figure 4: SA and associated data in different subframe

In order to integrate the resource pool configuration information into one set of signaling on above two cases, the SA and data resources pool in frequency domain need to be configured with the following parameters:  
· SA  Pool: 
· SA Start PRB: Starting position of SA resource pool.
· SA Sub-pool PRB Num: PRB number of a SA sub-pool.
· SA Sub-pool PRB Dis: Frequency distance between SA sub-pools.
· SA Sub-pool Num: Number of SA sub–pools in SA pool.

· Data  Pool: 
· Data Start PRB: Starting position of data resource pool.
· Data Sub-band PRB Num:  PRB number of a data sub resource pool.
· Data Sub-band Num:  The number of data sub resource pools.
In time domain configuration, the REl-12/13 D2D pool configuration can be reused in V2V, and both SA and data pool in time domain can be configured with following parameters: 
· Offset ：Indicates the offset of the first period of pool of resources within a DFN cycle.
· Period ：Indicates the period over which resources allocated for V2X.
· Length or bitmap：Indicates the length of a V2X resource pool or the subframe belong to a V2X resource pool with the period.
Proposal5: The configuration parameters of the resource pool are composed of the parameters in the frequency domain and time domain.  
· Frequency domain parameter:
· SA  Pool: 
· SA Start PRB 
· SA Sub-pool PRB Num
· SA Sub-pool PRB Dis 
· SA Sub-pool Num
· Data  Pool: 
· Data Start PRB 
· Data Sub-band PRB Num 
· Data Sub-band Num 
· Time domain parameter：
· Offset 
· Period 
· Length or bitmap

Conclusion 
In this contribution, we mainly discuss the resource pool enhancement in PC5-based V2V and give the corresponding proposals.
Proposal1: When the PRBs used for the SA and associated data transmissions is contiguous in frequency, the resource pools of the SA and its associated data can be overlapped in frequency domain.
Proposal2: When the PRBs used for the SA and its associated data transmissions are contiguous in frequency, constant relationship between SA resource and data resource is preferred, e.g. the PRBs used for SA transmission is adjacent with the lowest PRBs used for data transmission.
Proposal3: The frequency resource of V2V could be divided into subbands.
Proposal4: Each UE can have its own transmitting time window which may not start at the same time.
Proposal5: The configuration parameters of the resource pool are composed of the parameters in the frequency domain and time domain.  
· Frequency domain parameter:
· SA  Pool: 
· SA Start PRB 
· SA Sub-pool PRB Num
· SA Sub-pool PRB Dis 
· SA Sub-pool Num
· Data  Pool: 
· Data Start PRB 
· Data Sub-band PRB Num 
· Data Sub-band Num 
· Time domain parameter：
· Offset 
· Period 
· Length or bitmap
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